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.1 I ! ! I :U1>I T T i. DM 



I i; i not the objcjctivE of this manual how to teach how to r-t?p^.i.r 
| : -,ut to ii i s'e some technical guide?:) ines a I 1 owing f an] t f inding 
■nr\ i^nlatinn of the defect and whenever possihle to solve the 
fan :t t. 

I U... l-.rouh J. CBhootoi ■ need!:::- to use its techn tea 1 knowl edge on a 
rational >"ay ■■ He will need patienco„ a continuity tester a 
mi.! 1 U.mef cr and an osc i I osc one . As a very haslc rule these are the 
to a ] s i' e c | u i r- e d t o i d e n t i f y a n d t r a u I::) 1 e s h o o t t 1 1 o fan 1 t •■■ . 



;•; I ,,.-•( i r,, 1 a t ten I; ion i s i -equi red to the non eon form. I ties w i th the 
1 1 rod* \ r t <;-. 1 1 c c i f i c a t i en . 

I' h i. m 1 i u a 1 w a s c e n c e i v e d t o r: o m p 1 e 1; e 1 y c e v e r t hi e p i- o ti \. 1 c t , \ n d 1 1 i e 
I r o .i c c I; , an rt i s t !"i e m o s t u p d ate d a n e 

I'h i"? w a y 1 1 i i s in a n u a J w a s w r i 1 1 <•:• i ■) w .1 J 1 ''} 1 v e a p r eg r e s s ;i v e 
i.'nnw I edgmen t of the produc t as you will read through J. t o J lowing 
•on. 1. o so 'I ve a 1 J t ! <o s i t u a t i on s - 



WHAT IS THii FDD 3000 
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II - HARDWARE 



FX))') MAMI l AI . 



If 2 THE OPE RAT I NIB SYSTEM 



'I lie a d cl i ti o n o f t 1) e f 1 a p p y d i s c d r i v e s y s t t ■ : m t. a t h c ; : S p e c t r u m 
nr its compatibles TC204S and TC206B creates a very powerful .1 
system, hhe TO B f T N-IEX OPERATING SYS TEN ) . This OPERATING SYS TEN 
i *j a s d e v e 1 d p p e d b y T I h I E X g i v i i -i q t h e n s e r a c: a p a c i t y f i - o m L hi e E A B I C 
that he never LTtouqht about „ 



The? secret .is the controller that commands the drive operation , 
another" one f o r e>; tcirna 1 coimnun ic a t ion s that an in i man in ah I e 
f Irx.1 bi 3. i ty to "IT'S „ 



T h e c cm 1 r o 1 1 e r hi a s 6 '■! k B y t e s o f D 1 NAM 3. C m e it i o r y 

'the i npu t and ou t pu t of da ta i s con tro 1 ] ed bv a ZBOA 
in i r r npr ' .:■ ( f.'5?n !■■■■ a i. '1 I'lN/ .. 

When a TAB command is issued it passes through a para i r I bus to 
l bo enn hro 1 1 er t ha t o;-:ocu l:es the ins true ti oris „ w.i h hoe h„ over- -- 
1 oad i.nc the compu ter memory r since the the con tro J. J. or on i ts one 
i s a c t a t ■] d a 1 o 1 1 e c o m p u t e r „ 



T|-ic eon Lrol I e r and t he opera ti ng sys Lorn where deve I. opped around 
LI ie need to c ommun tea te .. Bo we car] f ind 7 PG 232 f V24 ) par l:.s , 
which can be configured to any type of c ommun i c a t ;i. oi pratocnl „ 
iM i i i c h me a n s 1 1 ■) a t b o s i d e s t h e p o w e r t o <:.;. o rn mun i. c a t o w i. t. hi o h h e r 
1 1 .-. . r n f If iS i h. i s a I so possi b 1 e to I Aid ' wi t h users of o Lhers 
computer- sys hems . 0 Lb or peri phera J. s I i be t.e 1 e phon ic MODEMS , 
PR J NTEEB and o ; 1 ior dovi cos eennoc tab 1 e to a c ommun ica t ton port 
c a i 'i b e d i " i v e n b v t hi e l"' r " D D s y s t e m 
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-3) THE. i Ibb I A i DisbetLes or simply discs) 



T h e d i. s I e 1 t e s ( D i. s c s ) are ma n u f a c t u r e d w i t h v c r y t h i n f 1 e ;■; i b 1 e 
material coated i-.i Lb a magnetic material, enclosed inside a hard 
p J as tic case „ A shu iter mecanical 1 v ac tuated pro tec t.s the med ia 
w 1 i o n 1 1 u V. q i t h e f 1 o p p y d i. c s d |- ;i. v e u n i t . 

This protection open- automatically when the disc is inserted in 
! !,.•> r!r:Lv R arid when it is completely inside the RE All / i'lR 1 TE head 

• | • ••; • i. i r I ins the d i sc - 

The d ; - • is of double donsi ty Lype al J owing a for re Led capari l.y 

nf .1 ao P, per" side f total 570 K bytes per d.isc ) .. 

A j | her n l-i 1 I ie d i scs are ver v i el iabl e cer- La. in basic poi r au t ion^ 
I-),.-, vr , ■]■ o be? La. h: en ,", 

- ■■ [in n o L e >: no s e t ! -i e d i s c s L o v o r ' y c t. r e i -i u or d .1 r ' e c t 
sources of l"ieat or' 1 icilvl „ 

- - Do n o t s 1. 1 b in i t d i s c I . o h i P I -t t e m V e r a t. o r e- ^ .. 

On not expose the disc to an/ Lype of macmeLic field.. 

.... j-> 0 | ,, .•!• ^■■■i poge to r l L ' s ' . - 

■■■ | -:>, : : ; d ;i sc s awa.v o f burnt do en v i r on men t s .. 

p L j i ■) ( ;i f o p e i -i t h e p r o t e c t i. o n s 1 i u t i e i" and / o r Mi o u r: h 1 1 ■} e 

mod .i a wi th the f i nqers or any ottier oh.i oc t - 

Tito information stored in the disc can he protected in two 
possibl e ways : her dear e or software - the I lardware protection is 
a r hie. s-d 1. 1 c:. u q I ) t i i <:: p r ■ o t e c t i o n t a us , thai c o v i- o r o i n e n a i 'i o 1. e 
near- the corners of the disc plastic enclosure, which allows ni- 
si ops the write operations on Lite disc » 



OP'EM I H 11 b. 



WRITE PROTECTED DJSC 
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Abou t I 



CP/I-I means "Control F'rnqra'ii Monitor" and was one of the first 
rip-;- n- : i .i r.-.| 3v5tpiii!- wr i iten in the begin inn o f the 70 ' s - 
nr. Carv Kindall is considered as the father of CP/M, he was 
• i r ; ( . : J. i • |;i i i > ( i So f t'-'a r ':• 'for' the I NTEL mir: r oproces sor SARA „ 

With l he dove I opmen (. of different types and size;:; of f loppv disc 

d i- i v e s I i <>:■:■ n o e d f o r a s y s t e m t h a t w o u. 1 c I i n t e r c o 1 - ( n e o t o r m a k e all 

a f 1: 1 1 o m w a s ci ea t. ( ? d „ T 1 1 :i. s i s o n e o f t. h e r e a s o 1 1 s o f C P / 1 A 
i "I r--;f i hi 1. i ty and I raiiEportabi "I. ity from one sys l:.em !.::• a no I: her - 
CP/ 1-1 0 pei"' at i.nci Svsrem eons i s ts of f 3 par"ts , to know :: 

BIDS ( BASIC INPUT / CUT PUT SYSTEM ) 

DDCS ( BAS I C D I SC GPP RAT I NG S V STEM ) 

ccp { CRT'S! ".. c com and prqcpssgr ) 

flie n ! . i'-i is the only part of the Operating System khat depends on 
■I he Hardware* wr"-r .;, ry •!•! is going to run . Is the on J v nai I' of the 
rip n r - a I mi g 3 y s k e n t t hi a t e a n b e o a s t l i m i s e d l.:> y 1 1 i e Mar (J w a i- e 
i f ,,. I i a ei to have mind pari..) <:.n ": ar:i ties of I I <e PIoppv' B i F-r- 
Dr i vos „ hi ses „ I or-minai s , and I"' r ii i ters I; 1'iat he produces . 

CDGB r an no L he r e I !. oca ted or mod i f :i ed • i nee i t is .1. eg a 1 ) y 
protected .. I t is the part of the Gpcratin'i Sys Lorn Ihaf coiiti a.| ]. s 
1. j t. hi ■ ' 1 1 i •■■■( ■■- and i s independei it n f Id le I la id we re - 

1" he CCP in hc?rf ares I. ho user Hi t.h U .o so f ti'jar-e s ineo i I: l:r,?its I ates 
I I,;... I '. ' y i i '. '• .'i i d i rist ru t i ons into :i ns true f . .i ens that tl ie 

m i r i- op r ocossoi- c an ! 'nd< i Btonrl - .1 t. ,i s a I so I en a I I y pro '< . o - ; L. o d and 
i : . 1 1 : ficil be rel <:<<..: a '• od or" mod i f i olI - 

HI v i rp/M i loaded into computer inemor-v it is rlone in a well 
organised wav ncc.upv.inn segmen ts of memory . The D 1. DS is stored in 
the top of the memorv ,. 

I" If? CI i ' <- Lays immediatl y below and CCP occupies the bottom part 
of the memory pile. The remaining memory space is reserved for 
U.e •• n r I i r a hnn progr ams and is ca 1. I ed TP A ( " TRAMS J ~l PRC iSRAM 

A I \ I: A ) . 
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The amount; of memory li s o d by 
con f : i qu \ ■ ,y\ t ion art d .1 s iy p i c a I I y 



t. I i p BIGS ? ! (••• ! i ! 1 1 d ( '! i 
of .:f Bytes., 



the 



I a i" i Iwa !"■(:■::■ 



The PUGS as a f i ::ed I enq th o f 
>.•! hen CP/M t i"'an s f ei"" i i"i fa rma t i on 
v o i" <:;; a c.l o o s 5. t. a 1 i ■>( a y s i n b I o c: 1 =: s 



3 „ S F B y t e s - "I" I i .1 s 1 i a f :> p e 1 1 s b o c a u s e 

f rem 1: Tie RAI'I to 1: he D i so - or VI ce 

o f j. 28 By I. it p t o a max 1 mum of 1 6 



di-i.ves, ( on I v for maximum on the case of Lho 1 .! MFX FIX) )„ The 
physical operation between the DISCS and the RAM is hand I ed by 
the BIDS. 



Below the BIDS and BDOB location in memory wo find the CCP and 
the TP A , the I owes t o a r- 1. of memory i s fa rmed by a I::) .1. cm::: k o f 2t»6 F 
Ij v' t e s t i 'i c c o n t a i. n s 1 1 1 ;.':• s y s t e m var'is b I e s . 



When the Computer" i s S i-j i t c fv -On , the f irs t operation performed is 
to I o---' rl t he DP /M G pei-ai: i on Sy s Lorn ,, f rom i s I oc a I: i. on ;i. n i i ie Di bi: „ 
to I; he RAM o f t he Compu tor ,. "l i t i « i s c a I I cd " riQUT B tRAPP I NG " o r 
si mpl v' sys tem " BIT".! r 11 . Deppendinq on the system th:.i s can he 
ac I ii e ;! 1 1 t rouq tl a s pec i a I c omb .i n a t i on of keys t rok an i he 
key board „ in l.he case of the FDD 3000 this happens automatically 
after the insertion of the disc into the floppy disc drive, Me 
know t ha t I. hi s ope r at: i on i s f ini « tied when t l ie sc: reen d ;j sp :i -\y- tl ie 
I. c i ■ o ' i message from the Hardware manu f ac tu rcr f ol lotted bv the 
prom I; 



This : . s. 1 1 c • I ind ica tes that the CCP i '- : f unc t i on :.i no and .i. s wa ;.i t j.nq 
i;. o a i -i s i -.i e r a i 'i v c o mm a 1 1 d I i n e B 

1 f hv . M •• |- e :"i s o n :.i t i s nee ess a ry i • e i. n i t i a I i e CP / tl a f t or t hie 

I ioi-jci • on of f i .< • computer , it is possible to execute a "WARM 

BGGT " wa rm n ?s el: of t tie Gper a t i nq Gys tern ,. "I" i A s i s < : eme i .i. mes 
i r • f : 1. 1 ;i rod a f tcr a ys teni ei" ror arid the su b e q 1 1 e i i i; Ope i •:• I; i. nq S> M : : tern 
it ^ |- Q |- (Tiessaq e " .. 1" ti i s p r or: edi..t re I oad b BI'KjS and Ci :| • j n I o 1 1 iei. i" 
memc:»r'y location mean.inq tl'iat I die com pu te |- is ready to accept new 
t: t: 'tnmanrl v" aq a .i n .. 



FF/M ;i '•. a registered trademark of DIGITAL... RE SPARC I I „ 

Some passages of "US IMG CP/kl" by FFT PR GOGFIMG where qnr, i :e r| 
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!' I I 0PFRA7' I Phi Ff'KHdFDIJEES - 

irt i h i :•. charter we w i I J. t:hrouqh the installation procedure of the 
I"'-' i d p p y D i c 0 r i v e u 1 1 i t . 

•[,( . f i > i • 3000 suppar'ts two di f f eren t Operating svs terns " 

i OS - TIMEX OPERATING SYSTEM 
P. p / p| - C O IM "I" E D I .... P E O G ! 'a' A hi H 0 N I T 0 R 

■ r I 1 I a i" d w a i- e e o n f i. q < .i r a t i o n d e p e 1 1 d s d i r e c t 1 y (3 f 1 1 ■) o 0 r a t i.nn 
System to be used.. Lets see why: 

If i-jo i t to use TDB software we need the fal lowing Ha netware : 

Ml CRnroHPl r; pp ( ?eo based ) 

TV SET OR MONITOR 

■■ ■■ ;i h 1 1 ' E R i :: a c e E □ r c o hi ii u N j: c A t :i: o h i 

- FLOPPY DISC DRIVE SYSTEM EDD 3000 
-- E R J M 7 b R ( I ■< S 2 3 2 ) ( 0 P T 1 □ hi A I... ) 

in tin '■■ con f .i.qu i-a t ion the interfaee changers sccord i.nq to the 
r ( >ni pi '. i. ! • i I.'.' I.:>e used , 

r f your request is to run Software in CP/M format to a pproae ties 
can I.h-;> used , one us inq a compu ter as c oi i so 1 e and t tie o I J ier i s to 
use a TERtM hIAL 3000, in this rase ttie o on f .i qu re t i on will be;: 

- 7 EEtl 1. 1 I At.. 3000 

- tiotirroR 

I P! (pi - v DISC DILI OF SYSTEM FDD 3000 

■ PR I M IFF: f RS232 SER IE ) ( OPT J. OPAL ) 



'IANUAL rod 



.1 :i: 1 



t i ]■ ? ti !! • c ( i!-im!.:ct :i: dims by sequence 



i; the r cable from the FDD 3000 to vhr? right 

c oiTirnun i c a t i on i n to-- far:; c f o r your" c ompu t e r . 



- ..-,,( 1 1 1 l y cn <:; : - o I; he in terf ace coniiGi: tor of the :.i n I: !?|-"face in 
t h e c o n i p u t (■:"■ i"" o c.l q o c o n n c c t o i'"' , 



3 Connect the ES232 cable for the printer into the choosen 

channel "A" or " B " - 



4- ;i; ■( von liave a 1 X SEE CTEUM you can use a moni tor „ j u^t connec t 
' 1 1, •• (..,•;-,. i !, RCA plug frofii the (nop i. tor into the socket at the 
hack e f : the FDP 3000 system also marked " Mm!' 1 J TOR " „ ]f you have 
a SPECTRUM and not a MONT TOR you have to use i:he TV so!:, 

connecting the TO cable to the appropriate pi "u ort the 
COfll pi, I . " I f vnii any other- T '[HEX compu tor and a MOM 1 TOR you 
have to p Uk.j the RCA j ac k into your c: om pi.rt: er ,, see ket mar ked 
Mi -ih i-iniMirnR,, 

1 t i -•: omp I e l ' • J 1 v j m pes sib J. e to connec t the i: v c a b 1 e to the 
video n ] 1 1 ' i ,0. the bach of the FDD 3000 since no pxciuro ia j. 1 I 
l>e produced at ail in the TV screen,, 

If von are using a TERM I M r-H... 3000 to oorh with this -vstem the 
monitor cable RCA our t be connected to the HUN .1 7 OR pi l iq at the 
I .) a c I :: o f the? D ' 3 0 0 0 s y s t e in ,. 



;«... ! :,,! • I- all I I io [ ' 1 ' 1 1 ' i c i supplies to the mains socket 220 VOLT., 
i: f /nu ar e resin the ZX SPECTRUM or TC computers connect ttie 
! :: , ■] , , , | f o , n ! ! i r p n w ,. ? r - .1 p p i i e s t o t h e c u r - r c t s n c I ■: o t s a t t ti e 
bad" pannel.s o(' the computers. Connect the TV set or the 
I'M. iM 1 TUR to i I •< • mains „ 

/:r-- Ti lotn pnwpr on o f ; 

I •( 1 1 -J • • Phi TV SET OR MONI TOR 

E0UEE Uh! OF THE FDD 3000 

ISOMER lit I OF Tt IF! C0MF UTER 



PUUEk; ()| I UE TI IH P'R INTER 



HOW TO T^ST TH^ FDD 3000 



FDD MANUAL 



IV- i 



IV-- I !l il'J I'D TEST THE FDD 3000 

C a n f x q u r o t h c s y s t a in t a a p erats i n t tie ' I' 0 B m o d t? : 

1- ! T iv-n I •• OH 11 IE TV SET OF THE HON I TOR 

2- POWER ON THE FDD 3000 

3- POWER ON THE PRINTER 

■1 POWER DIM THE COMPUTER 

'5 PUT THE IDS FORMATTED DISC INTO DRIVE A AND THE CP/Li DISC IN 

DRIVE D 

6- DO RESET OH 'THE FDD 3000 SON' I ROLLER RESET BOTTOM 

"... 00 RESET ON THE COMPUT PR IHTERFACE BY PRESS I HO RESET DGTTOH OH 
T I IE INTERFACE 

OH I I IE SCRFEU THE FOLLOW I MB MESSAGE WILL APF'EAR AFTER A SECOND 

C ! 902 SINCLAIR RESEARCH LTD 
C 19S4 TIHEX TOS VA 2 

!■! TFIE SCREEN HILL. CLEAR AND THE FOL LOW I MB MESSAGE WILL DE 

D 'I SPLAYED 

"DAMAOE'S CHANNELS S" ! .1 f I: ho re i s no RS 232 

r nmoiu i' ) T c : -x t, T o i ? • : A-" i \ <::. ' > •' >. 1 1 1 1 < '■ .1 
"A" -' 1 1 ■ '. I " B " ) 

I f . | if.- cGnununicati an is posBibl^ between Lho two chsnnQl? The 

" I Al OUT Tl IE PLUG RS 232 & 
CONLILCT 'T HE I TCI I TT PR CORD ! " 

PRESS C 10 COITT.INUE 

9 PPLSS |,; E y C, 

I I IE SOREN WILL THELI SNOW:: 

" M! il i i I OR EMULATOR FOR TC20'I B / TC2060 
Copyright ITIX PORTUBAL 
V ii- R S 1 O N V A X ., .1. 1 .1. , A F' R 1 1. .. .1. 9 & A 



PLEASE PUT THE CP/H DISKETTE IN DR. I VE A: 
AND PRESS THE C CONTROL 1 . FR RESET D! H TOM : 
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IV -2 



JO RE.NOVE THE DISC IN DRIVE "A".. TURN TO BIDE B AND INTRODUCE IT 

IN 'OR AVE "A" AGAIN,, ERE8 S THE RESET BUTTON DM THE CONTROLLER: 
THE SCREEN N I I I.. SHOW: 

CR/H VERSION 2.2 

COPYRIOHT DIOITAL. RESEARCH INC 1 

C B X 0 B V E R S I O M V A 1 . 1. C O P Y R I G 1- 1 T ' I" h I X P O R " I" I J O A I ... 

3„ JUNE ;l?86 

1.1- TYPE "T" + "RETURN" 
TH F. SCREEN DISPLAYS? 

TESTE DO EDD 300V 

PREP ARAD 0 pQR E „ EAR I A & Z„SILVA 
C 1986 TMX PORTUGAL 



TE8 f'E DE ACESSO A DRIVE A CONST I TU I DO I 'OR r 
J CRIACAO DO EI CHE IRQ " 1 ENP ., THE' " 

2 ESCR I TA THE 128 K BYTES (ASCI I "2") HO EICHEIRO 

3- I : p; C! Ifi DO PICNEIRO 

4 ABEETUEA DE PICNEIRO 

LE I TOR A DO PICNEIRO 
6- APAOAR AO EICHEIRO 



i I ! P DO CAM A I... f ::CN A) DO ! I. HP • PDD 3000 

vprieioue be a sequehcia de car act eelc ebta correcta* 
i. 2 3 'i a 7 & •:■ o o w e p " r v u i a p a s d f c j ! -i j i =; l z >: c v b n n n 



tech:? de nemoeia do tinex edd 3000 

NENOR I. A Oh:: ' ! 1 
A 

1.2 - coHi-iEc r ri !L " p:ca " pcuo and vpr i ey :i i- the: bcrei-h i mace i s 

CORRECT ., 



H' : I HE ANSWER IS yes TNE CONTROLLER JS AI : T : 'R[.iVED !!! 
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[ MP OR TAITI ! I IIP ORTANT ' I MPORTANT ! I MPORTANT ! 

BEFORE SI ART 1 NG It IE REPAIR SESSION PLEASE NAPE 81- U IRE 

■| I I A T YOU HAVE BACKUP COR I ES OP IMP TEST SOP 7 1'JARE 

ll-IPORTAKI I ' :II-IP(JRTAMT ! I MPORT ANT ! D IPORTANT ! 



i^CTRICAL SCHEMATICS 



V --■ EL EC TP I CAE BCHEHAT I CS 
LIST OP S I GLIALS ' 

1 - CLOCK 16 MHZ (XIN) (PIN 45 G A. 1.2.1. ) 

2 CLOCK 16 MHZ (XCU.JT) ( Hill '14 GA121 ) 

3 CLOCK 4 MHZ (XOIJT) (PIN 4 2 GA 121 ) 

<■} CLOCK 8 MHZ (XOUT) ( P 1 I I 42 (3 A 1.21 ) 

5 - CLOCK 1-8432 MHZ (XI) (PIN 31 HD2123 

6 CLOCK 1.8432 MHZ (X2) \ PIN 32 WK2123 

7 - D1 CiO/C 1 ! IK (PI N 1^„16 U17 ) 
B - DE0V/3W0 8 (PIN 15,, 16 U17) 
9 - BASE 01 ( D43C1 ) 

10 - I I Hi; < PIN 12 HI 7) 

11 ! I ( PJM 10 - HI 7) 

12- - COLLECTOR Ql ( 043C1 ) 

13- - VOUT ( 016 ) 
14 VAC. 
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TROUBLESHOOTING 



vi - troubleshooting 

Bint e I. f i r :? F :: ' D D 0 O 0 i s c o m p o s e cf o f s e v e r a 1 1 b I o c:: I =: s o f l-l a r i:J w a r e a n d 

Baiti-'an?, it is necessary to fully identify the origin of the 
faul. L. if i t Exist!:; . 



A rjo ot I J. e l:o t i"ol.i b I oshoo t i s to a 1 ways u (:::• a t::l i •: ; t ha t you a r e 
a bso I u 1' e 1 v s hi..t re t ha f i s i 00 7- woi' in g „ 



Conneo I: all. the different pai"ti:i; of tho FDD 3000 arcordinq to what 
was ;.l <•• i • i. b' •! I in chapter I I I. a::;; fol lows:: 



P o w o r 0 1 -i t he ' f V s. e i o r ' 1: 1 1 e 1*1 G N I T 0 R , 
switch on tho FDD 3000 and computer,, 

Insert the System D.i sc. ;i n I. o d 1 i r r • "A" „ 



'eri f v if the power LFD is OH:: 



If the LED in the P-DD 3000 is OFF 
preform the o pe ra t i on s desc r i. bed a bnve in 
the rove)- so order 

Verify if the FUSF located in the rear 
pannel of t he FDD cqiicIu l;s - 

V e r i f y :i. f a I I 1 1 \ e p 1. g s a r e f u 1 1 v 
e i'i g age d ,, w e I I i. n s e r t e d ,, a n d a r e :i n g d o o d 
c on d i t i on s .. 



Verify if all. the terminals 
c r i. mped and in ser ted ;i.n t, I le 
and housings „ 



ar e w e I. I 
term in a I. s 



FDD I1AMLIAL 



Th „ | F p no the Floppy Disc Drive remains ON but the systems 
fully operates, i. e . responds correctly to the commands 

V e i- i f : v if the I i n o ' ' J M U 0 L ' ' i s n o t 
iri l;Er rupicd - 

Nake -bur e that the DIODE that connects 
the? " I N I J S E " s i g n a J. a n d g i - <:::> u n d i s g a a d - 

Remember that this signal i s active LOW 
meaning a very low voltage level near 
0 V ( 0 - 4 v ) . 



Verify that 1 In? signals in UB change 

'■J e r i f -/ i f P I N 1 ° f Id i e g a 1 1 e a r r a y 
1 2 1 i s n o t s 1' i o r t c i r c: u i \: e d . 



3A 



Nni-o: Configure the system ho wort in CP/tl mode and load the the 

Operating System.. Jn aoc,! cxreunsiances Lhe LED located in the 

drive blinks when loading the Operating b'ystem, in the end L 

.hnnJrl stay in the OLE stage. The Led would J it agaxn only in 

I,;;" nf * rii«r access* The "IN 00E " signal is set ON or 0H- 
n l lhe drive selection preformed by the Ope ra t x nq System- 



T ho LED 
TP AHE 00- 



remains alwavs ON and the drive can only recognise Lhe 



If the system is stil I con f i.qur ed 
CF'/ II ver i fv i f the c ommuri i.c a I: i. on 
w i t h 1 1 i o c o n & o I e o r c o m p u t e r 
pe r- fee t c on d i t i on s ( a I I (die 
I-) a r i- a n t y i. n g q a I v a i ) .i. c c:: o n r i o c. t i o 1 1 
p I ug s ) - 

Do a system RESET checking if the system ^ 
i <■■■, a b J. e I: o 1 o c a t e o I; h e r I: r a c I •: s I i"i o 1 1 o n J. y 
•| I r.L 00. 1 f Id -.at happens the problem is 
located at the CONSOLE / COHE0TF R level. 



l..o run 
c a 1 e 
i s i n 
1 i neE 
b o L we or i 



PJ.M.) MANUAL 



(■) f I: e i- p w e i" D 1 1 n ° l: n ^ ' 1 a ,:;) P r ~ n s : 

^ i c , r -\ f v ;i f 1 1 1 c a d d i- ■ e s s :i i r i o & o f t. h o 
control I er are no!: '?burl-: to a fi;; logic 
v a 3. i...'. e - 

Verify if 'he DATA 1 mes are ac Live 
chanqinq logic values. 

Verify if !. he PINS of RD and HP of the 

pi-ocESsar ( ZB'j ) arc accessed f PIMB 21 
r, -,(:.! 27 of UI ) . 



tern inacls TQ3 but not the CP/hi Operating System: 



V e r i. f V i f 1 1 "i e S E I.... E 0 T 1 i r t c- s o f t h g 
Hi ffPfpnt MEMORY banks are correctly 
-elected by the Biqnals " ABEL.. " „ " CP" /I'I3 " , 
"0P/M2" , "CP/Hi" ( PIMB 22, 23, 24, 25, 
of qatte array OA 12.1 ) . 



\; a \-~ . After POWER ON the hank an torna t i r: a J y selected is the one 
cor- rnsponcl inq k o " AipEk. " .. 



lave 



i r i in i n d t 1 i a t f o r a c o i- r c: I; 
selection of the MEMORY banl:s only one 
i- a n b e s e 1 e c 1 e cl at 1 1 1 e 1. :i. me i E X 0 R ) - 

To cheek if khe MEMORY -elects are 
c or i err 1 precede a s to 1 I ows : af ter 
jnsering the CP/hi cki.ee in drive "A" 
c;:hech:, with the help c-T an G-.-:c i 1 escape , 
PIN 22 of eatte ar-ray PA 1.2:1.. If it must 
q o L 0 W w I i c: n t r y 1 r i q 1 o 1 c. > a d 1: h e D p e r a 1 i i q 
System, Try to load the Operating System 
by pressing thr RESET butten on the 
c n n 1 1" o 1 1 er, a I I t h e 1 i n e s s 1 1 o i j 1 d s k a v 
kl IGH 



!-i)0 MANUAL 



It docs not communicate with the interface although it loads IDS, 

Verify if PIN 21 of qaiie array (3A121 
( I ■ 1 0 D E ) i s c o I- r e c t J. y s e I e c t e d i n J i B a n d 
J .LA. This PI hi selerh' the typo of 
c o m m u n i c a t i o n t o b e p e r f o r m e d ( B Y T E S o r 
N IDLES) 

V o r :i. f y i f a 1 I t ^ 1 e D A T A 1 i r i o s D ( ') ( I.) A T A 
GUT ) osc.il ate within the specified 
.1 imi is. 

Verify if the Dl linps ( l.'ATA IN ) 
osci I ate inside I he cor roc t val ues „ 



I OP I •.(•M'lUf'li. . 



r'Vf tee i- PGNI-E DM nothing ha p p en s , 

Verify if 1. 1 re BystEin is powered.. 

V e i"' i (' v i f t h e r e i s i 'i o e x c e s s p o w e r 
c o ! i b li m p t i o n in a n y o f t h e I i n e s - 

Verify the clock signal, between PINS 44 
and 45 of the HA 12.1 ,. 

Verify the B MHZ si nn a. I at PIN 42 of 
qatte array Bf\ .121.. 

V e r i. i v i f 1 1"' £ r ~ o n ^ a (::: l; - s ° " {: '"' e ^ ^ ^ ' 
hut ton are f rec f rem any shor t c: j.rcui t . 

Veri f y i f t hi e R E S E T 1 i n e ( P 1 N 3 4 J o f 
the qatte (Array GA 12 J. i s at the loqic 
state " 1 " i li Gi I . 

P r e s s 1 1 ) e R E G E T b n 1 1 e 1 1 a n d c 1 1 e c I ■■: ;i f 'd ie 
signal across P i I I 34 of t.ho same gatte 
array varies inside the correct va Lues. 

Verify if the line " INT" is M! '••II. 
A n a "J. y s e t h e r e s p d r i s e o f t I i j s s i. n r i a J 
w i. t i i c hi a i"i q e & i n t. h e R P S IE T - 

V b r i f y :i f !. I " H A I.... T ' ' c o ffiniand i s 
ac bivated - 



Ver i. f y i f t he DM / OFF swi c I ) t i s 
o p e? r a i i o n a I c u f. 1 i n g o r c o n c:l u c t i n q w 1 1 e n 
ac: tua ted - 

Chech: if the soldered point 1 ::; between the 
the c i r c u i t a n d t i ) e s e c o n d a r y t e r~ r n i 11 sis 
o ■[■ the 1 1"- a n s f e r r n e r are i n d o o d 
cond i t ions - 

Check the primary of the transformer ,. 

Measure the DC value of the SPSU output 
in the open circui t situation - 

With the he 1. p o f res! s t i ve 1 Dads on the 
secondary power J ines check the voltage? 
d 1- o p .. 

V e r i f v t h a t 1 1 1 e p o w e r L. I... D i •:: J n g o o d 
cond j. tions and the connec: i.i.nq w.L i _ c^ a 1 so 
a e s 1. 1 1- e a r e 1 i a I.:) 1 e c o n n e c t: i o n , 



U.poss i hie to i : " IJRlif'Vr a disc in drive "A". 

.„>,., f v if the line "WD" '■■ t* * ' * n q - 
qood Conine: tion beinnpii the dr:i.ve and 
the PCB. 

r;h p L -|, :i f the LOGIC level erf PIN 22 of WD 
1770 varies during the format operation. 

Verify the inverter U-7 f Gatte IN 11 , 
f^t te OUT 10 ) . 

f ,lvh the Hardware protection f protection TAB of the disc - 

open t it is iiossible to wri te in the disc. 

Verify if the line "WRPT" assures the 
connection between the drive and PIN 10 
of U- 11 ( 00 12J ) . 

yppi fv the n on tact of pin of U~il > ' i 1 ' < 

the pc:;b. 



i 



t 
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The rnntralJer oiitputB to the R B 232 line bi.it does not receive 
II ii"Diii:il i IIk :• - amo 1 xne „ 



k > e r .i f v i f 1 ■ 1 '"' "'" 1 2 ' J a n cl "" - L 2 ' v ° ■'' a ^ e K <:t r e 
applied to the BUFFER' s CONVERTERS LJ? 

( 1.489 or 7alB? ) , 

C h eel; i f t h e d e c o u p 1 i. n g c ;?pa c i t a r s o n 
the ENABLE pins are r orr or I: 3 y inserted 
a n d i n q a a d w o r I ■: i n g e o n d i. t i id n s - 

Check if the ripple measured . in the 
power 1 iriBB are inside resonab 1. e 1 i m i t . 

V e r i t v -j f '■■ I i e c: 1 o c I =: b i q n a 1 t h a t d r i. e s 
t h e c: o rn m u i \ i c a t i o n h a s n o o t h e r 

interfering signal in top of it. 



I - 1- o d i .( ( : e a n a r t i f i c i. a J. d h u n t b e t w e e n t h e 
i. i -i p u t a n d e li t p u t p i r i s o f 1 1 "i e c e n v e r t o r , 
wi tl i a very simp 1 e snf tware prog ram open 
a file sending after kiHC 1 I cliaracter?; 
through the channel- Uiis lie I p- to choct 
the efficiency of the level converters. 
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r, t i RESET the Con tro 1 .1 or reads TRACE 00 and the f a ]. I owing 3 

V '■■ r i. f y if any 1 i n e o f U - 3 ( U I... A 1 1 i 0 3 5 ) 
is not stuck LOW.. 

Check: if U-3 do not heat- 

V'eri. f y the address U.nes of the 
mic roproceEsor bef ore and a f ter the 
rnu 1 1 i p 1 e?>: c i rcu.it - 

M a k e s h u r e t h a t A 0 a n d A 1 c: h a n q e v a I u e 
a ] 1 o i j i n q t h e e ;■: e <:: u t i o n o f 1 1 1 e ■(■ i. r t 4 
1 0 B i n s t 1" n c t i. o n s> a d d r e e- s e d t a t 1 1 e f 1. o p p y 
d i sc d rive - 



AO A.1 AO A J. 

0 0 DS 0 0 I !: • '0 
(j J. 1'ID o i ■! F' 

1 0 DT.R 1 0 RD 

j. j. STEP i i >'JP i R 

TRANSMIT RECEIPT 



Verify if the SELECT .1 inos o f the MLIMGRY 

barilla of the qatte array GA12! , after 

REBEi are acceded - Chech: the status of 
PIN 9 of U--3 ( 2a6CS ) ., 

Veri f y i f the ZOO I i ne 1 NT i s ac I; i vc - 

Verify PIN 28 ( WD 1770 ' 11 I ) . 

V e C" i f y the o s c i J :i a 1. i. o n s i n L' I N 2 7 c? f Z C 0 
hlf ( Machine Code Cycle ) . 



ED!) I'lANUOL 



T It e c h a r acts r s s e n t t a the p r i. n t e r d o n d t 1: o t l"i e o n e s d i 5 p lave d 
on I I ip ?' : c reen ., 

V e r i f v i f t. h ( ::• p r i n 1: e r i s c o n f i q i..t r e d i. n 
t 1 1 e « a rn e way b t. h e r; o i 'i I r a 1 1 ^ r * 

BAUD RATE 

PAR 1 T TV 

BTDP BITS 

TEX TV BYTES 

B I TS/ CHARACTER 

C h e c: I ■: t h e r i p p ]. e o f t h e p a w a r s t.i p p 1 y a r e 
1 1 o I: o i..t I: (::■ f L h e s p e c i fie d .. 

Check if there are no sspu.i-.iGus signals 
on top of the e 1 oc k t i etna 1 of the 
commun j.c at ion I C - 

y m- ! f y i. f I. he !..'("• I •: I" c 1 nc k una 3 i s 

b t a b 1 e .. 

C hi e c. I :: i f t h e d e c:: o u p J. i n (;i c a p a r: i t o r s o f 
the leveJ. conver l:ers are .in good 
c: o n d i. t i o n b .. 

C h e c: I =: a J. ] i 1 i e u p p 1 y v o J i: a g e «= a t t h e 
c:: omnia n i c a t i on e. onver to r s - 



I- DO MmNUhL 



i ... n a d « T 0 S i 1 1 c em p lot e 1 y 



Verif y if the? add r ess 1 .in <:••:- mu 1 tip] e?-:ed 
y/| and Llh are s tuc k and do not 
o s c i 1 ate.. 



:i g s 1 1 o t 1 a a d 1" D S a n d d a r s n o t s e 1 e c t 1 1 ) e d r i. v e 



Check if the? multiplexer MUX 1.1 2 (74.157) 
is commuiatinq the address A 4 and ft 1 5 - 



Verify if the control sauna 1 HEX PIN 14 
of IJ3 (1.H035) is not - tuc I. LOW bv Got. 21 
or I.J 3. 



i\lo V t DEO on Lpu !.: 



C 1 1 e c I ; i. f i 1 1 e p i n s c ■( : t hi o R L fa p 1 u n a i- e 
wel 1 soldered . 

A s li r d ilia t t It r i.M o u d i n q o f ':he c a 1 e i s 
q OOd . 

V b r i f y t h e t: o n n e c: t. i o n s o f t h e c u r I. y 
r a I::) 1. e ., 



j) OE , ,,ot hxemiuLb RESET because the RESET line xs hold LOW. 

Verify if CA.h :• s not LOW., 

C I "i e c k i f t h e F' I N B o f 1 1 1 e; E E S l£ 1 B u 1 1. o n 
are n o t s I") o r t c i r c u i. t e d . 
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hii:ci lAMiLAi... faml tb 



s 



APPi^NDIX 



APPEND! X 1 - • 1. 



■ h ( ? 0 p o r b i i. I ■) <;i S y s t e m w I 'i (2 n i n v o c o d 
> r i- 1 ) i " f n <::■ s a q o , w I i i. c: h c ou 1 d b e : 



b v m i s t. a I e w i I 1 p r a d u c: (■ 



aii 



iARLH'JARE FAULT DM DT HI 



D ISC CORRUPl ED 



This message will be display whenever a 
READ or WRITE (?■- r or occur dur ing access 
to the disc: 

The error can be located in the disc 
drive Mardaware or by the disc itself. 
If the di.Bc in drive A 1b not present 
this error may in 'some circunstances be 
qenerated. Mole that the system can not 
operate without a disc in drive A. 



A faulty 
message „ 



d .1 s c c a n a 1 s o 



:• 1 1 o rate i hi. s 



Th.i s message (nay be diss pi av< -d if a d 3 sc 
i s P a i - 1 i a 1 1 y d e s t r o i d d u e t o m a q n e t i c 
■field!-! , heat etc . 



The Operati nq Sys'b 



? rrt 



1 oadod in the 



rnnirnller memory is corrupted by noise 
generated by electrical in t e r f e ron c e ;i n 
the power" 1 ine. 

Th E . new disc inserted in drive A has a 
new version of the Operatinq System or 
nn Operatinq System was previ.uosly saved 
in the disc. In any of those r o-BOO I the 
sys torn 

T f t h e m e s s a q e r a ( n a i r » s a f t e r c 1 iec him;] a 1 
the above is because l:he disc is fault, 
try to FORMAT .it again but before try to 
transfer the files to another- disc which 
will work in the majority of the cases- 



- IS NR I I PR t) l FX i ED 



Appears after a trial to erase a file or 
rfi rectory that is protected via the 
i n s t r u c t i. a n " A T T R * ' ' ( ^ ; ° 1 w * r e 
protection ) - 

T h i s e r r o r may a 1 s o b e g e n e r ate d b y 
"SAVE " ERASE r'/'IWE * " and "OPEN 

* " ,. 



o :r si 



13 30\ H'JAeF w/p 



01 GC TS HARDWARE W/P 



I l; i s n o i p o s s a. b 1 t a c. r & t c- „ i..t p d a I: e , 
erase, rename or even write protect a 
-f i ;| n ' or directory in a 5i:rl tware 
p r a t e c: t e d d i s c w i t Ii 1 1 1 e i n s I; r u <::: t i a n 

I I ^ • j ■ ■ f p # i j s (7, r o |- in a v b e ci g n e i- a t e d I :> V 
I bp f 1 QWina in s true tions : "SAVE # " , 
"HRF "CLOSE:* % "DIM *", "ERASE * " ,, 
"| ft t "„ "HOVE*", "PRINT*" , or " ATTR * " . 
hlnte that the in- 1 rue tion FORMAT dees 
not produce this error since it formats 
the disc even if the same is -oftware 
write protected - 



1 h e d i. s c i s H a r d w a r e p r o i c c: t e d b y 1 1 1 e 
use of the protect ion TADS . 

The instruction FORMAT * (DISC) docs not 
formal: a Hardware write pro tec: I ed disc 
b u t n c n e r a t e s 1 1 > e e r r e r m e s s a q e 

"HARDWARE PAUL T ON DISC - "■ 



DJ RECTORY 1- 1. 'I t... Oi l DISC 



G o n o i- a t e d "J h o n e v e r t h e s y - I . e m s t r -i e s o 
i ,i p d a i e a f i 1 co h o w e v e r t. hi e i- e is 1 1 o s p a c e 
in the disc or directory,. This error may 
n r - 1 1 1- w Llh 1 1 1 e f o I 1. o w i n q i n s l: r ■ u c: t i o 1 1 s 
"DIN "CLOSE *:'\ "MOVE: *" and "SAVE 

A d i- i v e d :i. r e c t o r y a c: c e p t. s u p I: o i 2 B 
files entry. The disc itself uses one 
e 1 1 1 r y f o r i t b aw n n amn - A n y o U iei " 
d i i- e c l: o r y u s e s one e r 1 1 1- y „ T I 'i e f i 1 e s 
nmipv one entry for each 16k Ju>n l_h. 
This means that a file with 7k uses only 
one entry and a file with LOP uses 4 „ 



4 



( 
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.1 U .EGAL USE OF A ROOT NAME 

i t. i <J3 i rn p o & s i b 1 e L o s p e c i f y a n a (n e f a r 
the root e?r from the? root,. This error 
tit a y b e q e n era t e d b v t. h e i n s i r u c L i o 1 1 s 
t h a t. I- 1 a v e a P A T H N A M E a s a 1- q u ni pit!:; " (3 □ T 0 
* 1 ' „ "00 S U B * " A N D ' ' D A T * 1 ' ( A T T 1 1 L R 0 0 T 
L E V E L ) , a 1 s o "DIM * " - " E R A S E I " , " Si A V !£ 
#" , (FROM THE ROOT) „ 

CI IAIMNEL BUSY 

T h e? .i n s t r n c t i. o n 1 ' 0 P E N * ' * q e n e r ate s t h X s 
a i i e r r - o r rn e is sage w 1 1 e n t r y i n q L o s p e c i f y 
t h i s c h a 1 1 n b 1 . C h a n q >:■'? c 1 1 a n n e 1 o r -f :i. r t s 
close the OPEN file., 

CHANNEL MOT OPEN 

The .i DEtruc Lions; that qDiieratp this 
error ntessaqe are "CLOSE # " ,, "LIST *", 
"PRINT # " „ " 3 NPU T * " or "RESTORE * " when 
try in q to use a channel not previously 
□ PET I „ 



.[(..LEGAL OR i '•-'!;; NAME 

T h e .i. n b 1 1- u c t i. o n F G R h I A T * g one r ate s 1 1 1 i s 
e r i'" o r i f t h e s p e c: i f i e d d r i v e i s i-j i - o n q .. 

' LI. EG A I.. DISC NAME 

The instruction FORMAT * genera Les Lh;i s 
e !•" r o I'" ai e s s a a e w h e n a r i c:i n v a I i d 1 1 a m e :i. s 
specified for the drive? in the sccemd 
A I.... F A N U H E R I C e n t r y - 1 t i s 1 1 e c o s s a r y t o 
s p e c i f y a e:l i s c n a m e o r d i r ■ e (.:: t o r y a n el n r;;- 1: 
a PATHNAME. 

DISC i 'JL.L 

T h e d i s c a s n o f r e e s p a c e , t h i s e? r r o r .i. s 
generated by Liu:- instructions "SAVE 
"MOVE #" DR "PRINT * M . 



TIMS ARE THE "I OS ERROR MASSAGES 



i [>)' MAMMAE 



APPENDIX i.l J. ES 232 PIN-HUT 

[JI^INECNONS REQUIRED FOR HT E RS 232 PROTDCOL. RS 232C ( 724). 

I 1 '.HI EEHHAEE TYPE " D " PINS 

PIP MUMDER P]:N TYPE 

mi NC 

,-v;. „ . „ . IX DATA 

,-,-V " RX DATA 

(yi DT * 

r: „.„.,„„-- r. V. I 3 

.,/, NC 

r.v ., GND 

on hiC 

ov - ■ P 1 -2V 

T HE APPVE l : - ] N--QUT rOPR': : : 3P0MP3 TO THE FDD PLUGS TD CONNER! TO 
CHANNEL A OR CHANNEL B . 



MUTE : T * DATA > 



TEANSH I T DATA 



p X d a ' r a > > > 'y : ■- > : ; - > > £ c e i v e d a t a 

D I R >>.:->>>>>>>>: : >>:■ 



1 1 D A 1 ' A "1 " E R hi I N A L.. R E A D Y ' 1 r t? a r.l y t o r e r_ a :i. v c 
i n f o r m f:\ t i a n . 



0*1 



C ; T < 5 > > > ;> > ;:: > > > > > > > 1 1 C L E A R T 0 S 1" N 0 

i Mi , 2Ti P H IP MALE D TYPE 

RX DATA 



TX DATA 



,v> PT3 

'■>n DTE 



m7 

06 



GND 

DaR ( i-12 V) 



NOli:- DSR ;;;>>>>>>>> "DATA SET READY 



APPENDIX III 



PARTS LIST 



AP^NDIX IV 



SPAR** PARTS LIST 



ITEM PART WAKE P/NUMBER % 



-:0 1 -J 



9 :: ;9A9 3 



• ■<.■ :■■.. ij.r si,;:- 1 1 e , ros oa . .'oa 3i —oo '• 

i-n.ii; 1 318391922 CP/VI1 OA 3 393'O'09494 5 

1 ; o i :>R J o a ., 1 1 r. r a c i -i :i. i i r- ■ d : : s s x 4 Cl "■■ o \ o o i 

( ■1 i ! ■■; I . , 91 99 BLOW 2300' / OAS 393 920033 'I O 

92 '7 A98S. 'AAA . O!-; ! ill' END 2i 9AY8 
( '22 7 SORE , W nil 990,.. !)"0" PLUG EEM I 

97: :i s 80>8 . aoo , push lot i"dm 301 -93751 1 0 

•'. :: iNE -:4 I i V Ei I ij EDGE CARD 2 "• ::i: ''"0 

0, :;. 1 3 ABLE , 13... A r 24 CANE . 2:3AEG , 8EAY 395 9300 JO 

0/i ■■! i ■ I 'E09 , I I0U3 i NO 4 7 9', : '0'' •' 

..■n. .> • • ANA . | | piN |- IE AD EE 311 7 r.i.N5 EEL. 32. A 301 940004 

. ■ , ■ ■ | ■ 2 ■ i . i : ''2E MOUNT "J.NG , 4 WAVE 3': :, 5--- 339039 

O-.l i 'LUC. , EOT . ANU . Ed.::: MOUNT 1.M3 <1 WAYS 33S 93007O 

1. -4 > • 212 i '4.7' • 4 4.. 9 EJ.A3 SA3EE I" EAR MALE 301 940709 

A9"7 * 4.)NN . 13.1(3 . ME . 5 TEA 1 9HT EOS 2 l OAr 3 9-9 : 32 937 • 4 

r ,l, 1 , , , : "| ,^1 . 1 ( ; ,h![-|2 , j- |r> 1 8/U 777 799999 

!...<\ [ r \ VIAE- 1 99132333, HO-- I 8U 0:33 • . ' 2. '0.:--3 

330 3 I ( 09 1 

3 9 5-- 97 ( ■'■ ' I O 

:-:h5 9390 1 3 

2 ci i... '-!. -ifi 92 3 

29 9 930030 

2: 99 '-~97;<"i A3S 



! >' :i > J 9 , -39 I 

AS'.. -'A I C , 99 I 1 9 

AS: '2 ! C, , 992 1 2: 

v4.9 ii ? I f , "." S I 8: 

0 At 'S .1 C3 '. 3 1 3' 

AA29 i A , 74! 3. 



< O/i 2 j 2 t j ■R9U 4 49.3- 1 99N3 

283' > J 3 , ULA 1 1 111 .23 33 4 31 20 1 /I 

98 I I : 9 l E A83V EOE 301 975 I 30' 

08 I 2 I 0 , ERA..! 1 21 39S-930"! OS 

0,: i .: M_ , n 3-1 I '.. I 829 989235 



Arranux v 



! 13 X OS 

■ V e i" 5 a d p a r a d e n s i d =?. cl e d u p I a 

j versad final em ; ss/io/ss 

' ACTUAL I ZACAG : 3/6/ 36 



I . : , ' : An [.-:•'. i.i v. 1 Flobrega 

i : ,;Vr. ver s-o subst-itui a versao de 20/1 /SS. □ novo 
EU03 tern pr oc ea 5 amen to de erro para recuperacao 
r|p problemas de hardware. 

!:iH ,, v; ,j:,. :: |, : . n ao detecao de erro de read a segunda terrtaii^a 

, | ,| !:•:( jy p,] pt.;i i " 1 1 1 i-i :^3 : : * I - "I - 1 " ^"1 - ; !- : "I : i - : "i : I " - 1- n" *i " ' ; l - -i-' : 1 ::! - ; ; i I'T'-v'-Ff- 111 •'' t 1 I ■ r i: S-i 1 I. 

CP/11 REFERENCE CONSTANT 3 



i nap 


FPU 


1 00! 1 


MS 1 ZE 


cou 


20 


T AS 


EQU 


<\ MS I ZE 20 


l.ce 


EQU 


13 I AS 


EDO 3 


EQU 


CCE'-i 30 Gl 1 


CB HIS 


EOU 


<,.rp )• 1 6001 1 


• 

I OBYTE 


EO l 1 


0003M ; 


CD I 3E 


EQU 


000/1 H : 


NOR I VE 


EQiJ 


4 ; 


1 -1 ! 1 : . i •! 1 


EQU 


'i o ; 


SEC! J )< i 


EQU 


1 23 ; 


secf .i:s 


EQU 


25 6 ; 


SEC 1 


l-QU 


o ; 



o u 



; of I set para a REE - 

; Capac: i dade da memoria en> K bytes 

1HAG : Fes I oc amen to em rel at: ao aos 

; 20 K bytes 



Cars c teres ASC 1 I 



L F 


EOU 


OAI 


CR 


EOU 


OEI 


FFFEF 


EOU 


OCI 


OF 


EOU 


1 A! 


,..-cai ■[.:.. 


FPU 


1 131 



: Li ne f eed 

; Car r 1 age return 

: Form I eed 

: En-: I of f i le 



Protocol* comuni cacoes CON IN CONGU'l 



AST AT 


EOU 


i "i 


EST AT 


EOF' 


401 1 


cs i a r 


EOU 


1 01 1 


E'STAT 


EQU 


501 1 


s i us;-. 


Ep! ' 


EST AT 


CO IT 


EQU 


2EI 1 


6 LEV ! CO 


EQU 


on i 


NASI- 


EQU 


sru , 


PYT 1: UN 


EQU 


OA M 


ST ANDES' 


FPU 


051 1 


W ST A 


EOU 


061 1 



T 1 I : •! ! -r TT.F! 
T: 

.\ \ ; ! -IP i IT .! 



I _ v. , : j n r e c; o d o p o r t o d e t: o m ri i c a c o e s 



; r I a q 1 ri d i. <:; a c o n i n e s t a e a p e r a <; a , • a r i e r e 

-i; ppi; :| • ;| : j; |.; .1: ;i : : j : :\ : :-[: :i : :|: :-\ : i : : i : :f T: :\ : :\. T' • ! ' T ' -\ T T T : : ' 3 T : T'' :i • tT T TT T 'f l i::i:-F:Ft i:f t T 
p,~.^rr:i cao do ITardware : * 
: i: | | t |: F I FI T F' :i .K t::| :|: i : i: i :-|::T:T T :i :t:t:T:i L I t l ' :( -i T:| -t ! I TU rT > n iO I 



roiiiuni C5c:oo aer i e 

:™ ~" :::: -:' "" : * : :: ' "' L: - 



Chip WD 2123 



: ~~: 





Qnderect 














\_. I ll 'In L..I i 


1.... 


O f"1 1. 1 
^. - I 1 


.! Bride re cc 


uo 


por to A 








r: i"il 1 


L Hi •h-lL.H 1" 1 


1 t .W.I 


do 


regi sto 


de 


s ta f u s 


i" n a r i- in 
* .1, UHU II...' 


r" i i i i 


LhNALi t "I" 1 


; L ride ret o 


d o 


reqi s to 


de 


c: oii'i a rtdo 


1 nAfiAT 
i UHL.'l 1 1 


1 " ; J I 
1... ( i U 


t i iNilLH 


; Endereco 


do 




de 


da ta 


SI OA PR 




1 01 1 


; Endereco 


do 


reqi 3 to 


d e 


baud/ rate 


AN ALE 


i:::u>ij 


<l 0! 1 


; Enderec o 


do 


i_i 






i ui :;•:•] 3 


LOO 


CAM ALB i 1 


; Endereco 


do 


regi s to 


de 


s i; a. t '...is 


••; i oocriD 


C'.'U 


CAN A LIJ i i 


: EndereciD 


do 


regi st,o 


de 


c orria ndo 


1 ODD AT 


I; <.llj 


CAN ALB 


; Bride r e >::o 


do 


r e g i I:; 't o 


de 


da ta 


I ODER 

I 


[.i.'ij 


11 1 1 


; Endereco 


do 


regi s to 


de 


bauid/ r a te 




Co rri & i"i '"J o *r 


de pv ogr a mac ao 










H U- U 1 1 


\" Til 1 


ooooo i i i b 


.! i npLit. e c 


utpu I, enab 1 e 






'1 ... .... .... ...1 .. 

i ' .1 irfi..):::) d\. 


real 3 to de 


s ta tus 










RXRDY 


!.:;.',> IJ 


( M )( H M r( M ) | |-! 


: Eei:ei ver 


READY 






ER 


E'd.l 


C- 1111 000B 


: E r v 1 o n a. rece p c a o li 


r i a 


em i ssao 


joerr 


i-_ou 


371-1 


; Pa 1 avra de c 


oiriando c 


Ol'n 


reset f lag 


3 I DWORD 


E','U 


2 ;u 


1 a 1 a v r a d e s:: 


ornando c 


Olli 


RQT-"0" 


r ' 1 3 


Ecu 


20i 1 












.1. DTiACO 


eou 


3 1 ! 1 













C o ri t r o I a d o r d e d i s c: o 



::~ ™: t::. z:: : 





Chi P 


rc 1 770 






~ ::rj 


- ™r :::: ::~ 






13riderer:oa : 




. DC 


ECv't) 


0C0I 1 




• L/C 3 1 ' : 


E'.vh 


V- DC 


: i >'eg vJe s t a t 


' V ID 


LAyl.l 


l"DC 


: Fieg de t: oinando 


i Ci- 


LL'L 1 


FDC I 


; I3eg da pi & t a 


^DCBIK 


r..<A> 


B DO 2 


; Reg de sec: tor 


r 0C DAT 


l-iylj 


NDC -i- 3 


; Reg de dados 




C oh'iarrd •: 


-3 de programacao 


rrcHD 


EG'U 


03) | 


Res lore 


d^.CND 


Bi^U 


1 31 1 


3eel-: c: / ver i f y 


31 I CUD 


EQU 


331 1 


3tep i n 


■TIJCI'ID 


CU'iJ 


731 1 


S t e p- o t 


:)3CI-ID 


E«:3j 


301 1 


R. e a d s e r t o r 


vDMC|-|B 


EOU 


331 -1 


R e a d 1 1 1 u I t i \z> 1 e sec i o r s 


■JR3CI-ID 


C 


OAC'1 1 


W r :i. t e s e c t o r c / pi rec o m p.' e ri siaca 


3AC I ID 


LQi ! 


0CCI-I 


l^ead address 


U CI-ID 


EQU 


■ 'DO! i 


I - or i: e i rite i" rut-p 




Bl ag;iii <;: 


s I a 1;, u s 




•'J3Y 


EC i 


0 


Busy 


>LG3T 






Data lost 


"OiJhID 


E'.;'" 


<\ 


B!ec:ord not found 


"ROTE 


[: i-'C 1 


G 


U 1 v i t e p r >:::> c t e c t 



Outro5 regi stos 

-r. :::: ~:~ ~" 



DEO 



BOU 



02FI 



OEOI i 



Regi c 5 to 


de 


c: oiviuvii cat: oes 


b i t 


Q--E 


u s a. d o s c o i n u n i c a c a 


b i t 


"7 


DEO! 


Regi s to 


de 


c ont r o 1 e 


b:i. t 


o ■■■■ 


d i" i ve s e 1 0 


b i t 


1 - 


dr i ve sel V 


b:i. t 


2 "" 


dr i ve sel 


b i t 




drive sel 3 


bi t 


4 


si de se lec t 


b i t 


<::_ ... 


/ DDE h! t: dens; i dado) 


b i t 


s ~ 


/BDQT 


b i. t 


7 "■ 


IN USE 



DENS I D 
J NTEE6 
MERER V 
DUE 



r og v a hi a c ao 



EQU 
EQU 
EQEJ 
EQ'J 



1 1 B 



0 I 0 '( I 

1 1 0 1 1 
0000 Mil B 

"7 



; P i" o g r a io a c: a o d o p o r t «:::■ d e >::: o n t r o I e 

; 11a s c a r a p a r a o s d r i v e s 

; Ace n d e 1 u z n o d r i v e s elec >::: i o n a d o 



]: i .1 1: :|: :£ M T: * * :t ■ l :t !: * T * -I T I * * * * -\- * ■ K * * T * :t t * * T * * * * * * * * -t- * * * * * 
i label a de JUI'lEa do BIOS T 

I: V :\ |: t :■!■: :f t % :t:t k $ :|: :t t T t i :l 1 i" :! t :|-: :t :•!: :t * T -V- -I- * :t 1 T * * t- * 1 * :t -I- !• M :^: :^ :t :1 * t 



Tf : * 

rp 
IP 

.TP 

TP 

TP 

J P 
1 p 

TP 
.TP 

_l p 

.TP 

J l : ' 

r F 

J F' 



BOG T 
WBGUT 
(.::L)N::tr 
C0h,l IK 
• ON rim 
INPR 
PONCI I 

re: ader 

I (ONE 

el D:::; r 

v!...El Ph:: 

jetsi.-; c 

SE TO hi A 
READ 
U'E t te 
I MPRS T 
EEC T RAN 



LUGU i vi i c: i • • J d.-> versao do bi ob 



Z- 1 GNUI'.! 



DB 
" i i " 



EEC: APE 



DEEM 

DP ESCAPE 

DEE 11 "J" 

DEEI1 '•' (.:!•'/ N Version 2 . 2" 

DE3 C:rv , EE 

DEf |-! "Copyrigiit by D1G1 1'AE RESEARCH, I n<: . 

DB CR, EE , EE 

DEI" N "Cbio3 Version Al . 1 Copyright by 1NX PORTUGAL' 

DB CR . LE ., LP 

DEEM "3, June I BBS" 

DB CE , LP' , LP 

DEEN "%" 



\ \ :•! :\: \ \ I .•• • i | -i -p-i. { .1 •< :vi :: I I t: I: 5 : r :| I : [ :!' r:t:!::Ev::! i:t:EI :| :1 T f i :l - T'l |:T El :P:| -l i :|:J- 
■i- Subroti nss do BIOS t 



BOOT 



: P ' r o r e d i in e n t o a s e r e k e c t..i t a d o d e p o i s d o L O A D E R 
: em que 1 n:i. c i a I i za o I OBYTE o di sc'o c or rente a 
;r.ero, e af:i. :-;a a mens a gem inicial. Por I" i m inr 
; c i a i i a a p a g e 0 i j i;, c P / 1 1 c o in o 3 v a I o res c o ri v e * 
; n i e n t e s p a s s a n d o e i n b e g u i d a o c: o m a n d o a o c C P . 



: Reset I OBYTE 

: I n :i cial 1 z:a o d r i ve se 1 e c i on ad' 



J GUT ; ; XOR A 

I...D t; 10BYTE) , A 

LD ( CD I GP ) , A 

LD (UNIT) , A 

CALL I !••! 1 T 

CALL INI TPS : inicializa canals r 

LD I IL . SIGN ON 

CALL PI -IS (3 I Imprimir a mensagem ini cial. 

I P GO CPU 



T t t T T :t T :t: t T T * T T T t: T T T !• T T :t * T T T t T T t T T $ * * T T * T f T T T 

T WI.3Q0T T 
i: :!: :|: T i 1 T T T :-t T t T T i- T T t :i : f * I * T * t T -\ T * t # -I :t T T * * * f T 1 -i: T :|: T * !: 

; Ini cisliza o hardware, carrega o CCP e o PDG: 
: e :i. ri;i. c i a .1. :::: =i a pagi via. 0 do CP/ LI pass an do em s< 
; p;::| u :i. c\ o c o f 1 1 a 1 1 d ci a c:< C C I""' . 

' 'BOOT : ; LD '::p } ST AC I \ 
D I 

CALL IMIT 

XOR A 

CALL LIGHT 

LD ML; CCP ; Endereco de ba;:;e do CP/hl 

LI.) C , l' :: 'DCDAT 

LD P , C> 

LD D, I 

WI.>L( )P ; : LD A , D 

CALL RDLOGP 

JR hIZ , WBOOT 

LD A , ( 01 -i 

INC D 

CP D 

JR HZ , WBLUP 

CALL STEP IN ; pi st a 1 

XUR A 

C h L L I" < D I.... t'J □ P ; • e c t o }- 0 p i a t a 1 

CALL LI Gl IT OP 

GO CPU I : LD A , AC SI I 

LD (0011) . A 

LD ML ■ CBIUS-i-S 

LD (OJID.IIL 

'')5I I > , A 

LD l-IL , PDAS 

LD <:0CI |) JIL 

XOR A 

LD (BLREAD) : A : I I ad a no BUT PER de b locaqem 

LD ( DEALT ) f A 

LD PC , 0080! | 

CALL SETDHA 

LD A, UDJBIO 

LD C . fi 



.TP CCP 



4c : : K :^ :t: :^ :i : :^ :^ :^ :4 : : K ^ : : :^ :^ 1 :1 : :i : I : ^ : ^ • :f :4 : :^ : I : :=! : :^ : - : f-: :4 : :1 : :^ : I : :^ .i: 4 : : K : h: : I : i : ^ I : 
t Subrotinas de I/O de caracteres 4: 

4 : :4^: :4< :t: :4 : :^ : l< :t: :^ : ; (^: : : K :4^: :t: :1 : : ^ : h: :^ :|: :h : :|: :t: :1 : : K :^ : :t: :1- :^ :4 : : K :t :|: 

;:| ; | : :+: :4c :=| : :4 : :i : : h: :^ : I - ^ : : K 1 : 1: 1^ ^= : 4- :4 : :4 : : ^ : :^ : :4 : :4 : : : I : : :=f : ^ ^ 4 4=: :4 : :i : 

CONST' * 
:|:: ::|-: : ; : .4:4: l: :=h - i= :1 : 4 : : V K i 1 : ^ : I- - : ? - ^ I- :4 : :=i : H : I ^ : :M -=( -4 : :v: : I : v : J: ^ :4 ^ - -i " K -1 : : 1 : 1: : I : 



CONST ; 



.QMS DM 



I N 

AMD 

CP 

JR 

XOR 

RET' 

RET 



; I n d i ca o s i a t u s d a c o n s o X a 

; . p >3i r a m e t r o s d e s a i d a 

[ reg. A - FF se existe caracter 

; - 0 0 s n a o e x i ste c a r a t: tere 

; . a 1 1 e r a o r es g i s to A 



A, (COM) 

MASK 

04 

Z , COMSON 
A 

LD 



A , OF F 



:=f=: ::l : il: :i : :4 ::4 : ! : :4 : :4 : ^ : :M ^ : K :4 : : : ! : 4 : : 1 4 : : 1 : :4 : :4: :4 : ^ : :i : :1 : :^ :1 : :i : : I : i : 4 ^ : 1 : 4 : :^ : :4 : !=: 4 :4 - : 

CON IN * 
:4 : : h: ;4 : 4 : a .4 : : ! : 4 - :4 : i : :4 : : I-: : K 4 : :4 : v: :4 : : ! : : I : : ! : :4 : ^ : :4: :4 : :4 : : i : 4 : :4 : :4 : :4 : :4 : K : K : 1^ :4 - :4 : 1 : :4: :4 : I - : 4: : J " :4 : :h : : ! : ^ : : I : 



con in: 



LD 

LD 

CALL 

LD 

LD 

RET 



C SVSTK) ,SP 
SP , STACK 

R X B Y T E : R e c: e b e b y t e d o t e r in i n a 1 
C , A 

SP j C SVSTK) 



:l : : 4: : i : :4 : I : :4 : :4 : 4 : ^ ^ :4 : :4 : :4 : :4 : :4 :4 : :! : : M : 4 : :4 : :4 : : i : :4 : : K :4: : I : :f: :4 :4 : .1^ : ! : : f : : K : t :4 : :1 - : I - : ! : =l : :f: : t 
% CON OUT 

t :1 : # X t A : * X X # * * * * * T * * t M- :¥ $ * t X * # X X % 1 1 # * * X X X X X % 



CONOUT : 



LD 
LD 

CALL 

LD 

RET 



LD CSV STIC) , SP 

SP . STACK 
A , C 

T X B Y T E ; T r a n s m i t e b y t e 

SP 1 C SVSTK > 



: +; :4:; ^ :4:: : q : 14: :4 : :4 : :4 : 4 : :4' :4 : :i: :4: :^ :4 : ^ :4^: :4 : :4 : -4 : :4 : :4 : :4 : :4 : :=1 : :4 : :4^ : I : :4 : :^ 4: : ? : :t: :4: +: : 1^ : I : :4 : 
# INPR # 

l: :t 4 : 4 : 4^: " 1 4- 4 : :4 : :4-: 4^ :4 : 4 : :^ : i' 4 : 4^ 4 : H : :4^: 4^ :4i :4 : 4: 4: :4: :4 : : K 4c :4 : :^ :4: : h : 4 : :1 : 4^: :1 - 4 : :4 : : V: 



INPR; ; 



LD 

LD 

CALL 

LD 

RET 



C SVSTK) . SP 
SP . STACK 
PRINTER 
SP, C SVSTK) 



t IMPR3T * 

I; 4r 4 4- ^ 4- :i : * :^ :^ :1 • :^ :^ : ^ : ^ : • ^ : : ^ ^ :l: : * : :i : * i:; 



IMPRST: : 



LD 

CALL 

LD 

RET 



LD (SVSTIO , 

SP, STACK 
PRINSTS 

sp, <: SVSTK > 



:=K :t: :^ :^ :^ :=K :^ :^ ^ ^ :4^: :+: :^ :4 : :+: :^ :^ :^ :^ 

READER 



: I i :i : :t: :t: :ii :^ :t: H : i: :4 " :4 : :^ :^ :t: : K ^ : I : : : ! : :t: :4 : :i: : I : : I 4 - ^ ^- ^ : t: i: : I : ^ : 



READER: : 



LD 

CALL 

LD 

RET 



LD <:svstio , SP 

SP. STACK 
RDR 

SP, CSVSTIO 



t PUNCH 



:lc 

c|c :4c :4c :4c :4c* :4c :4c 



PUiMCI- 



LD 

LD 

CALL 

LD 

RET 



<: SVSTK > , 
SP, STACK 
PUN 

SP i CSVST 



^ ;:S , ::t;; :;| , :;| : ;+: :4 , :t: :i :i , ;+ : :+ : .=M :4 : : i : :4 : ^ :t: :4 : :T: 4: :4 : :1 : :J : :4 : :t: :T: : i : : i : :4 " : K :i : ^ : 1 : 4 : : K ^ : t: :4:: 4 : : K 4: 
■y Si,ihr»-'+-i nas de I /0 de disc o 

4^ : I : -K :4^: : lc t- : I : :1 : :4c : :T: ^ : M :4 " : :+: :i : : I : :4 : :4:: :4 :4 : ^ :^ :4 : :4 : : i : :1 : :4 : : ; : ^' : ; K :^ : ^ - :4c M : :4 : :t: :4 : : ; : :T: 4 : :4 : - - :4 : :4 :T :4 : : T: 4, 4 4m 4 - K 



;i - - :5 , . -a :: :;[: ;:|:: :+: ; :(:: ; ;( • ^ ^ :i : :4c :4: :4c :4c :4c :4 : 4 : :4 : : h: :4c it: :4: :4c :4c : S : :4 : :4c :4 : : ! : :4 - :4 : :t: :=h: :4 : :4 : 4 : :ic :4: : V 
■ ¥ SECTRAN * 

- , |: - - t - r - t - . 4; ;:} ; ^ : :;! : ; t ; :+: ::!:: :4 : :t: :4c :4 : :4c :4 : :4 : :4c :4 : : |c : 1 : :4c 4c i: :^: :H :^-: 4 : 4 : : I : :4c 4c 4c : i - i :^ : ic t: : I : :4 : :4 : 



SECTRAN 



AND 


0 1 H 


LD 


OII6H1 > 


LD 

RRA 


A , C 


LD 


C , A 


EX 


DE , NI- 


ADD 


HIL , BC 


LD 


L , f. I ll- > 


LD 


1 1 , 0 



A,C 



; Deterred na se sao os 1 28 bytes me 
; siqni f icativos ou os ma is do sector 
J a lev 



;Determina o sector logico de 256 bytes 
1 a se i" 1 i do 



RET 



SELTR1; 



:4: :4^: :^ :4 : N : : t: ^ : : =^ : :4 : =4 : :^ M : :4 : : K : I = :=l : :+c :^ 4c : 4: 4^ :=N M : : K :^ ^' ^- ^ - ^ ^ : 1- ^ : l : • : ^ ^ 

* SELTRK * 

:i : :4:: :4 : :4 : :4c :4c 4 : :4 . :1 : :4 : :4 : :4c : |-: :4 : :4c :4c :4 : :4c :4 : ri: :i : :4 : :4 - :4 :4 : :4 : :4 : :4 : :4 : : 4c r^c :d : :+: :4c :4 c :^rc 4c 4c :4c 4: : i : 4 : 1 :4c 4 c 

LD A , C 



LD 
RET 



C TRACK ) , A 



* t A * * * * * :* * * # :* * £ * * * * * ft * * t * * * * * * * * * * * * :f * * * * 
* SETSEC * 

* * :*: Tt. % * :* * * # * * * * * :* * * * * * * * * :+::# :* :1c :+: * * * * $ * * * 



SETSEC : : 



DEC 

LD 

RET 



LD A,C 

A 

C SECTOR ) , A 



ic * * :ii * * * * * * * # * * * * * * * * * * * * * * * * * * * * * # T * T * * * *T * * * 

SETDliA 

* * :# * :fc * * * * # :i; # * .*::=!• X % :fc * * * * * * * * t * * * * * * * * * * * * * * * 



SETDMA: : 



LD 



C PDIMTR) ,BC 



RET 



*: :|: * * : i : :*: :i : # * :* :+: :|: :f. :|: :1 : :* :*: * :K * * * * :+: T * :1 : :f # :*: T * T T • I-: * T- A- T 

{: SELDSK # 

it: * :* $ $ $ * * * * * :* # * * * * * * * * * * * * * * # * * # * * * * T * :+: * * 



SELDSK : : 





LD HL 


LD 


A , C 


CP 


NDR I VE 


RET 
LD 


MC 

C UMITDR :> ., A 


LD 


1- j A 


ADD 


HL , HL 


ADD 


HL , HL 


ADD 


HL, HL 


ADD 


I IL ., HL 


LD 


DE. DPHTAB 


ADD 


HL , DE 


RET 





A- :|: * :t: * * X * * * * * * :^ :^ :^ * * * * :^ * * +: ^ * M : : :^ * * ^ * -t: ^ * :i ■ : ^ :i % i ' 
* HOME 

^ :£ * :|: :t: :*: ^ ^ :^ * * * * * X :¥ % 'A : - :# * * * * * * * $ * # :^ * * * T: :1; * 



HOME 



-I Oh LI 



LD 


A. i: UMITDR) 


LD 


C , A 


CALL 


L IGHT 


LD 


A , RST'CMD 


OUT 


(. FDCMD > , A 


CALL 


TEMP 


I N 


A, r.FDCSTS) 


B I T 


BUSY , A 


■JR 


NZ i HOMLP 


CALL 


LIGHTDF 


XDR 


A 


RET 





■% ;:|:; # :1- w. % t ^. :\: t % 1 1 :$ * t * :+: :i: :+: ^ % * M :tc t X X T t * % % * * * ^ * T :1' T :t: :1- :ic 
* READ T: 



ead; i 



LD 
LD 

CALL 
LD 
AMD 
JR 

CALL 



AND 
LD 



■CONT 



REXISTI 

df m : 



CSVSTIO SP 

lAvSlp C '"'!guarda sal to de int ^ "loca novo jmp 
A , ( BLREAD ) ; Tea tar se o BUFFER j- fui 

ft ; 1 i d o a 1 9 u in a v e z 

Z , RDCQNT ri|irrrl , 
IFiUAL ;Te5ia se os sectores no E-Ur Eh 

:e para aer lido sao iguai s 

;se SIM 

; entao A = 0 

; senao A = l~F" 

A 

Z . REXISTE j Irrrn 

A ', C BL ALT ) J Testa se o sector no BUF- 

; f oi a Iter ado 

;se SIN 

r-ntao "blalt" = FF 
\ senao "blalt" - 0 



AMD 


A 


JR 


Z . RDCQNT 


CALL 


WR2SS 


AND 


A 


JR 


NZ . RDF 7 1 M 




LD ML. 


LD 


A j CUNITDR) 


LD 


( 1-1 L ) , A 


IMC 


HE 


LD 


A , C TRACE ) 


LD 


C HL ') > A 


I. NC 


ML 


LD 


A i (SECTOR) 
( HL :> .. A 


LD 
INC 


I- IE 


XQR 


A 


LD 


CHE) ,, A 


DEC 


A 


LD 


(BLREAD) , A 


CALL 


RD256 


AND 


A 


JR 


NZ , RDF I M 


LD 


(BLALT), A 
CALL RT1 


" XOE 


A 


' LD 


CERRORD) , A 


CALL 


PUTJMF J r 


LD 


SR. CSVSTIO) 


RET 





; Bldri v 
J Blpist 
; Bisect 
jElal t 



JMITdr 



track 



sec tor 



O 



nao a I te r ado 



; Er ro 



; f 1 Ei q d e e r r o d e 1 e i t u r a 



•i :i :-:rt:-p|:« 

■ f: WRITE * 



jrite: : ld csvstio , sp 

LD SP, STACK 

C : A E L S A V J H P ) q u a r d a S S h 

PUSH BC ;Salvar se e acssso a directoria 

: se e o primei ro ou se e urn aces so 
; no r ma 1 

LD A, (BLREAD) ; Testa se o BUFFER ja foi 

A MO A I li'^o alguma vez 

JR Z, V.'RCONT 



C A LI- 



AMD 

JR 

LD 



AND 
JR 

CALL 

AMD 

JR 



WRCOMT 



LD 

LD 

I NC 

LD 

LD 

INC 

LD 

LD 

I NC 

XOR 

LD 

DEC 

LD 

CALL- 
AMD 
■JR 

wexiste: ; 

POP 
LD 
CP 
JR 

CALL 
AND 
JR 
LD 

JR 

CALL 
LD 
RET 



/RNDIR 

WRPFlli 
■WRFiri : 



I GUA I ; Tes ta se os sec tores no BUFFER 
j e para ser lido sao iguais 
; se S I. II 

; entao A ~- 0 

; senao A ~ FF 



A 

Z, WEXISTE 
A , < ELALT ) 



A 



; Testa se o sector no BUFFER 
; fni a Iter ado se SIM 

; entao "plait" - FF 

: senao "blalt" = 0 



Z , WRCONT 

WR25G 

A 

NZ, WRPFIM 

LD HL , BLDRIV 

A , UJMITDR> 
CHL) , A 
HL 

A . t: TRACK ) 
( HL ) , A 
HL 

A, i: SECTOR) 
C HL > .. A 



A 

< HL ) , A 
A 

i: BLREAD ) ,. A 

RD25G 

A 

NZ, WRPFIM 

CALL WTRAN3F 

BC 

A , C 

1 

NZ,WRNDI R. 

WR256 

A 

NZ.WRFIM 
C BLREAD ) .. A 
XOR A 
WRFIM 

POP BC 

PUT J HP 

:";p , C SVSTK > 



; Bldri v < — UNITdr 
jBlpist < - track 
; Bisect <— sector 
: B 1 a 1 1 < ■ — 0 C * n a o a X t era d o 



J Er r o 



f GUTRAS 



; T:t:t: in it 

; Xnicialxza todo o hardware 

. c on t r o 1 ado r de d i s c o 



INIT : : 



I NT LP : 



LD 

OUT 

LD 

LD 

OUT 



A, INTFRG 
C I IRD ') , A 

B , NDRIVE 
A , OF EH 

t: HRD ) , A 



RLC A 

DJHZ IMTLP 

LD A, DENS ID 

□UT CHRD) , A 

AMD OFEH 

OUT liHRD) ..A 

LD C I MASSED . A 

LD A , RSTCMD 

OUT ( F'DCMD ) , A 

CALL TEMP 

initlp: ; in A. ( : 

BIT BUSY ■ A 

JR NZ, INITLP 

XDR A 

LD C BLREAD > , A 

LD CEL. ALT) . A 

LD ( UN IT > , A 

DEC A 

LD B, NDRIVE 

LD HL , DRVTBL 

INLP; : LD CHD ,, A 

INC HL 

DJNZ INLP 

CALL LIGHTOF 
RET 



FDCSTS ) 



; L e 25b bytes para o B U F F E R 



RD25G 



RTRY ; 



RDERR 
RDOUT 



RF I M : 
RDDSK 

RLP ; : 



LD 

LD 

CALL 

LD 

LD 

CALL 
AND 
JR 
LD 

CALL 

AND 

■JR" 

LD 

DEC 

LD 

■JR 

LD 

CALL 

I....D 

RET 

LD 

.JR 

IN 

EI 

LD 

OUT 

I N 

RLA 

■JR 

I N I 



A < ( BLDRIV . 
C , A 
LIGHT 

A , NTENT 

i; RETRY) , A 

PREPARA ; tent a dez vezes o seek 
A 

HZ • F(DERR 

H L .. B L B U F F J e n d e r e c o b u f f e r 

R D D S K ; t e n t a. 1 e i t li r a 

A 

Z, RFIM ; se o ok sal 

A , i: RETRY ) 

A 

(RETRY) , A 
NZ.RTRY 

B, 25S 
LIGHTOF 

A, B 

B , 00 
RDOUT 
1 

A , RDSCMD 
t; F'DCMD ) , A 
A, (DRQ) 

MC , RLP 
RLP 



:h : :i : WR2SS 



WR25G 



WKTRY 



WRERR 
WROUT 



wfim: 



WRDSK 



WRLP 



LD 
LD 

CALL 

LD 

LD 

CALL 
AND 
JR 
LD 

CALL 

AND 

JR 

BIT 

CALL 

CF 

JR 

LD 

DEC 

LD 

JR 

LD 

CALL 

LD 

RET 

LD 

JR 

EI 

LD 

LD 

OUT 

I N 

RLA 

JR 

OUT I 



; A c e s s o a o d r i v e d o b u f I 



A, CELDRIV) 
C,A 

l iqht 

A i NTENT 

C RETRY) . A I 10 tenia tivas 

RREPARA ; tenia escri ta 
(\ ) e. r r o '? 

NZ , WRERR I sim jump sal 

hl,blbuff 

WRDSK ; tenia es c r i ta 
f\ ; e r r o 7 

Z.WFIM 

f. , A J disco protegidoV 

NZ , DSKPRT ;sim logo para console 

" p< " ; retry? 

Z . WRTRY isirn tenia nova escri ta 
A ",t; RETRY? ; tenia dez vezes 

A 

C RETRY), A 
WZ, WRTRY 

B,255 If lag erro 
LIQHTOF Jdesliga led 
A , B 



E , 0 
WRDUT 



C , FDCDAT 
A .. WRSCIID 
CFDCliD) , A 

A, i':drq> 

IMC , WRLP 
WRLP 



; f l ag wr i ie uk 

lender eco porto data 



PR I MTER 



I MPHR 



IMPTX 



; :t::|::t PRINTER tf-*:* 

iTransmite byte recebido registo C 
jpara canal serie seleccionado 



OUT 

CALL 

3: N 

B I T 

JR 

BIT 

JR 

LD 

OUT 

RET 



LD A ., SI DWORD 

CSIOACMD) , A 

ERRO A 

A , 1: SI OASTS) 

7 , A ) cts low ? 

Z J II V IPHR ; nao espera ^ 
0,A ; registo de tx . esta ready; 

Z, IHPHR : nao espera 
A, C 

CSIOADAT) , A 



:t::t::l- PRIMSTS S** 



'32 ) 



; D a o e s t a d o d o p e r i f e r i c o C r s 2 : 
; associado com o canal seleccionado 



PR INST: 



CALl 



ERR DA 



IN A , (3 1 OASTS) 

B IT 7 . A 

JR NZ . LPT ON 

XOR A 

RET 

PTON: : LD A , OFFH 
RET 



; PUN ! 

; □ li t- d o c a r a c t e r e p e 1 o c a n a 1 B 

pun; ; ld a, si dword 

out i:siobcmd:> , a 

uncts i : in a, csioests) 

AMD 8 1 1 - 1 ,'espera c t s I o w e t h r 

CP S I H 

JR NZ,PUNCTS 

LD A , C 

OUT CSIOBDAT) , A 

RET 



XX* RDR : XXX 



; Le carat: te re do canal B 

DR ! 1 LD A,SIOWORD 

O U T <: S 1 0 BCI'ID > , A ; f o r c a C T S 1 o w 

RDR LP : : IN A , ( S10BST8 ) ; get status 

AMD 7FH ; 11 nip a cts 

CP 8 ; tes ta er r o 

JR MC , RDRERR 

BIT RXRDY .■ A : byte ready? 

■J R Z , R D R I... P ; e s p e r a 1 o o p 

IN A , ( SIOBDAT ) J le byte 

LD C ; A 

LD A,ACOM Jforca CTS a high 

OUT CSIOBCMD) , A 

LD A ., C 
RET 

P-ERR: ; LD A, 371-1 

OUT i: SIOBCMD) , A 

. JR RDF? LP 



; WTRAMSF XXX 

J 

; T ransf e r 1 2 S b y t e s do e n d e r e c o P 0 1 N T R 
Jpara o BUFFER high ou low. 



T RANSF : 



LOW I : 



LD 



-IL , BLBUFF 



LD 


BC,SECLOG 


LD 


A , 0HIGH1 ) 


AND 


A 


JR 


Z , WLQW 


ADD 


HL , BC 


EX 


DE , HL 


LD 


ML. , (POINTR) 


LDIR 




XOR 


A 


DEC 


A 


LD 


(BLALT ) , A 



"'RGVISORIO 



RET 



j :i::t:*: rtransf 

•Transfer 128 bytes do BUFFER '-high ou low 
; para, o PGXNTR. 



RTRAMSF : ; 



L D ML , BLBUFF 

|_D BC , SECLOG 

LD A, CHIGH1 ) 

AND A 

jr Z,RLOW 

ADD HL , BC 

RLDW: I LD DE, <. PDIMTR ) 
LD IR 
RET 

i 

• ' %%% igual TT* 

•Testa se o sector que est- a no BUFFER e jt 

■igual ao que se quer ler ou esc r ever 

igual: : push ix 

L o I X , BLD'RX V 

LD A, CUMITDR) 

CP cxx-i-o:' 

jr NZ j D IFER 

LD A , i; TRACK) 

op <: ix+i ) 

.tr NZ.DIFER 

LD A, C SECTOR) 

CP UX+2V 

to A "7 t ERRORD ') ive se houve erro no read anterior 

AMD A 

jr HZ, 0 IFER 

POP I X 

RET 

"J IFER: : LD A.OFFM 



POP I x 

RET 



•Entry' Doctor Count, C-Start:Lng Sector, HL* 
! Reads every other sector U sector interleve. 



IL^Star t Address 



RDLGOP 



RDLOOP; : 



OUT CFDCSEC) , A 

LD A , RDSCMD 

OUT ( FDCMD ) , A 

RLLP: ! IN A . <! DRQ ) 
RLA 

jr MC , RLLP 

I N I 

.TP NZ,RLLP 

rellp: ; in a, cfdcsts) 

BIT BUSY , A 

JR NZ , RELLP 

AMD 1CH 
RET 



i 
i 



*** point 



Devolve no reg HL o apontador d> 
d e scri to r d o d r i ve espec i f i c a d o 
no reg . A 



POINT 
PiMTI : 



LD 

AND 

RET 

I NC 

DEC 

JR 



HL , DRVTBL 
A 

HL 
A 

F'NTl 



Faz a van car a cabeca do drive di 
posi cao 



STEP IN! 



SETPLP : 



OUT 
CALL 

B I T 

JR 

RET 



LD A 
C FDCMD > , A 
TEMP 

1 N A 
BUSY , A 
NZ j SETPLP 



ICMD 



FDCSTS ) 



light 

Seleciona o drive e acendt 
do I'fiesrfio . 



lu: 



IGliT 



L IGCNT 



LI6END 



LD 

LD 

LD 

RES 

OR 

LD 

OUT 

LD 

CALL 

IN 

LD 

LD 



RLC 
JR 

AND 

OUT 

LD 

LD 

LD 

CALL 

LD 

CP 

JR 

LD 

OUT 



C , A 

C TUN IT) , A 

A , C I MAGSEL ) 

LUZ , A 

MSKDRV 

C I MAGSEL. > , A 

Ci -IRD) , A 

A, (UNIT) 

POINT 

A, CFDCTRiO 
( HL ) , A 

B . OF EH 
DEC C 
M,L I6END 
B 

L IGCNT 

LD A, C I MAGSEL ) 

B 

C HRD > ., A 

i; I MAGSEL ) , A 

A, i: TUN IT) 

i: UNIT) , A 

POINT 

A , i: HL ) 

OFFH 

NZ, LIGNR3T 
A , RSTCMD 
f. FDCMD ) > A 



CALL 
LIGLP : I IN 
E I T 
JR 
XOR 

lignrst: : 

RET 



TEMP 

A , CFDCSTS) 
BUSY , A 
MZ , LIGLP 
A 

OUT I'. FDCTRK ) , A 



INITRS 



; :t*:t Inirs 

; Inicializa os canais com os par amet-ro 
■dados pel a tabs la SIOTAB 



LD HL, SIOTAB jlnicializa HL com ADD tabela 

PUTMOD ; Constroi a palavra de mode 
tSIOACMD) . A 
A., AC OH 

CSIOACMD) , A ; Palavra de comando 

LD A , ( HL ) 

OUT CSIDABR) , A J Baud rate 



CALL 
OUT 
LD 
□UT 



I Can a 1 A p r o g r a ni a d a 

1-1 1 ;Inicializa hi corn paraiiietros canal B 



INC 
CALL 
OUT 
LD 
GUT 
LD 
OUT 
RET 



PUTMOD 

CSIOBCMD ) ■ A 

A , AC Oil 

C S 1 ODCI-ID) , A 

A , ( HL ) 

C SIOBBR ) , A 



PUTMOD 



; Put mod 

; f- o r iti a a p a 1 a v r a de m o d o 





LD 




A, (HL) ;Baud r 


I NC 


HL 






ADD 


A, 


< HL) 


j Bi -ts/char 


I1-.IC 


HL 






ADD 


A, 


C HL ) 


; Pari ty enable 


INC 


HL 






ADD 


A i 


r. HL ) 


; Parity select 


I NC 


HL 






ADD 


A , 


(. HL) 


; Stop bi ts 


INC 


HL 




; Endereca baud 


RET 









; lightoff »tf 

;A apaga a luz do drive selecionado 



LIGHTOF 1 ; 

SET 

LD 

OR 

OUT 

LD 

OUT 



LD 
LUZ , A 

C I MAGSEL > , A 

MSKDRV 

C HRD ) , A 

A . < I MAGSEL) 

( HRD ) , A 



A, C I MAGSEL) 



RES LUZ , A 

LD <: IMA6SEL ) , A 

RET 



; *:*$TXBYTE#Nc# 

; T r a n s m i t e li in b y t e pi a r a a c o 11 =5 q 3, a 



TXBYTE : : PUSH IDE 

PUSH BC 

|_ D C C l"l A T M P) , A ; G u a r d a r. a r a c t e r e t e m p o r a r i o 

LD B,A jCaractere eni A 

TXO : : CALL TXBY 

JR Z,TXOUT 

TX1 : : IN h j CCDM) 

AMD 5FH 

CP 07 

JR NZ, TX1 

LD A, CCHATMP) 

LD B , A 

JR TXO 

TXGUT : : XOR A 

POP DE 

POP BC 

RET 



TXBY ; 



READY : 



TXTW1 



txtw: 



LD 

AMD 

LD 

LD 

AND 

RRCA 

RRCA 

RRCA 

RRCA 

LD 

LD 

OUT 

I N 

AND. 

CP 

JR 

LD 

OR 

OUT 

LD. 

LD 

IN 

DEC 

JR 

AND 

CP 

JR 

LD 

OR 

OUT 

LD 

LD 

I N 

DEC 

JR 

AMD 



A , B 
OFH 
E , A 
A j B 
OFOH 



; E Fx ca t: orn 1 . o n:i. bb I e 



D, A ; D F i c a c o m 2 . o n i b b J. e 

A , BYTEQN 

(CON) f A 

A , (CON) 

MASK ; Del xa pasi^ai" bi is 6.4, 3 , 2 , 1 , 0 

SERVICO 

MZ. READY 

A , E 

CSTAT 

(COM), A ;Tx. I .0 nibble e bit A- a "1" 

B , A 

C , 0 

A, CC 0 M ) ; Espe r a e t: o 

C 

Z, TXERR 

MASK ;Limpa bits 7 e 5 

B 

N Z , T X T W 1 ; e c o d i f e r e n t e e s p e r a 

A , D 

BSTAT :Set flag 

(COM), A ITX 2.0 nibble e bit S a "1" 
B 1 A 
C , 0 

A , (. COM ) ; Espera eto 
C 

Z , TXERR 
MASK 



CP 



B 





JR 


NZ, TXTW2 






I_D 


A , STM3K . 


; E n v i a f i i n d e c a r a c t e r e 




OUT 


C CON > A 






XOR 


A 






RET 






txerr: ; 


LD 


A , 07H 






OUT 


i:coi-d , A 






HMD 


H 


1 '~;(~T Fl A Pi FRPtO 

/ ■_' I_ 1 1 l—. 1 1 V.I I— 1 \ l 


i 


RET 








! Rec ebe? 


i.,iii't byte 


_ - I". 


; 

RXBYTE 1 


; 


PUSH 1 


sc 




PUSH 


DE 




RXO : : 


CALL 


RXBY 






JR 


Z, RXOUT 


.! Byte ok sal 


RXi ; : 


I N 


a , t:coii) 






AMD 


5FH 






CP 


7 






JR 


Z, RXI 






JR 


RXO 




rxgut: 


; LD 


A , B 


;COLOCA CARACTERE EH A 




FOP 


DE 




t 


POP 
RET 


BC 




i 

rxby; ; 


LD 


A, WSTA 


; F 1 a g e s t o u e s p e r a b y t e 




OUT 


CCON) j A 




RXTWO : 


; IN 


A i CCON) 






AND 


HASK 






CP 


STANDBY 






JR 


NZ. RXBY 






LD 


A , OF I I 


; Transnii te f lag ready 




OUT 


( CON ) . A 




. LD 


C , 0 




RXTW'i : 


; I N 


A; CCON) 






DEC - 


C 






JR 


Z , RXERR 






LD 


E, A 






AMD 


STMSK 






CP 


CSTAT 






JR 


NZ,RXTWI 






LD 


A , E 






OUT 


(CON ) , A 


; T r a n s in i t e e c o 




AND 


OFH 






LD 


._. 

L. i H 


' f.'ii i :a v H :i 1 r'i Y'l "i hh 1 '"^ 
j vJUc. 1 U'-i 1 . ' II -1- l.-'i—" -I- — 




LD 


CO 




RXTW2 : 


: I N 


A, (COM) 
C 






DEC 
JR 


Z , RXERR 






BIT 


6, A 


; Testa se e 2 .0 nibble 




JR 


Z j RXTW2 






OUT 


CCON ) , A 


; Transmi te eco 




AND 


Or r 1 






RLCA 








RLCA 








RLCA 
RLCA 







TEMP : : 



AND 


7PH 


LD 


B , A 


.1 N 


A . ( COM ) 


AND 


5FH 


CP 


7 


JR 


Z , RXERR 


CP 


STMSK 


JR 


HZ , RXTW3 


LD 


A.i SmbK 


DUT 


CCOM) .A 


XOR 


A 


RET 




LD 


A > 07H 


OUT 


<; COM ) j A 


AND 


A 


RET 




/ 


temp 


; Tempo 


r i zador de 


PUSH 


EC 


LD 


B , 1 8 


DJNZ 




FOP 


BC 


RET 





J Guards caractere 



SEEK 



SEEKER 



SEKOK ! 
SEKERR 

SEK I NT 





seek 




iPosiciona a cabeca do drive selecionado na 


) p i ~3 1 a 


especif icada na posicao de memoria 


; "track 






PUSH 


EC 




LD 


A .. NTENT 


, a ; n . o d e t e n t a 1 1 v a 5 d w 


LD 


C TENT AT ) 


I N 


A, C FDCTR1 


:;; ) 


LD 


B j A 




LD 


A , i: BLPIST ) 


CP 


B 


; j a la estava ! ! 


JR 


Z ; SEKGK 




LD i 


A ., (BLPIST) 


OUT 


C FDCDAT) 


, A 


CALL 


SEK I NT 


: tent a seek 


AND 


1 0 111111 


B J m a s c: a r a b i t w r 1 1 e p r o 


AND 


A 


: e r i" o ? 


JR 


z , sekdk 


; nao j UiTtp 


CALL. 


HOME 


; f or t: a res tor 


LD 


A , C TENT AT ) Jn.o de tentativas. 


DEC 


A 




LD 


c tentat;? 


i A 


JR 


NZ.SEEKLP ; ate dez tentativas 


INC 


A 


; set err o seek 


JR 


SEK ERR 




XOR 


A 






POP 


BC 


RET 








LD 


A, SEKCMD 


]; 11 


1 




E I 






DUT 


CFDCND) , 


A J C o i ri a n d o d e i r pi a r a a 




; s e 1. e c i o n a d a 


JR 


$ 


; e s p e r a s a i d a i n t e r r u p t 



prepara 

P r e p a r a a 1 e i t u r a o u a e s c r i 1 a d e 

u in s e c: t o i" . P a r a isso ac t li a 1 i z a o r e g 

e s e c t o i" p q s i c i o n a a. c a. b e c: a n a pi 1 s t a 
e pi \- e p a r a o <e> r e g i. s t o s 



ERRDSK I ; 
ERRAGM : : 





LIJ 


A ■ ( BLSECT ) 


m it 


i" \~ ' Hi f~- r~ f- \ 

I. r L'L. z-LC ) 


■ A 


i i~i 


C , FDcDA T 


\ Endereco do 


■J r 


SEEK 


J Rossi c i ona a 




LD 


HL , ABORT 


CALL 


ptise 






CALL 


RXBYTE 


RES 


5., A 




PUSH 


AF 




CALL 


TXBYTE 




PDF 


AF 




CP 


"A" 




JP 


Z, WBOOT 




CP 


" I " 




RET' 


.... 
iL. 




CP 


" R" 





-.TR MZ , ERRAGM 

RET 

; DSI <P R T : c o :L o c a i n sg e r r o di s k e 1 t e p r o teg id a 
.■ 

DSKPRT ; ; LD HL , H3GPRD 



CALL 
JR 



LD 
PMSQ 
ERRDSK 



; T I M □ U T : t i rn e o u t d o p li n . e p r i n t e r 

g li a v d a s a 1 1 o d o i n t e c o X o c: a i i o v o <;f> a 1 t o 



J SAVJTIF 
SAVJT1P: i 



PUTJMF 

putjmp : : 





PUSH AF 


PUSH 


BC 


LD 


HL , 3SH 


LD 


DE . BUF I NT 


LD 


BC , 0003 


LD I R 




DEC 


HL 


LD 


DE, INTRPT 


LD 


A , D 


LD 


C HL ) , A 


LD 


A, E 


DEC 


HL 


LD 


C HL > , A 


DEC 


HL 


LD 


C HL ) , 0C3H 


POP 


BC 


POP 


AF 


RET 




I repc 


:i. sal to 3 8 hi 




PUSH AF 


LD 


DE ; 33H 


LD 


HL, BUF I NT 


LD 


BC j 0003 



\ J nip 



; sa 1 va reg 



LDIR 



POP 
RET 



AF 



; IMTRPT : devolve subrotina status do disco 
INTRPT; : 



IN 

AMD 

RET 



p o p A I" J d e s t r o i r e t 

A , CFDCSTS ) ; le status 

5CH ; mascara bits erro 



; »t pmsg 

; I in prime Lima string que 
; p a r I -I L e t e r in i n a e m * . 



e a 



po vita da pe 1 o 



PMSG I 



ERRO A 



ERR OB 



LD 

LD 

CP 

INC 

RET 

CALL 

JR 

IM 

AND 

RET 

LD 

OUT 

RET 

1 N 

AND 

RET 

LD 

OUT 

RET 



A, O-IL ) 
C . A 

HL 

TXBYTE ; transmits log cpm 
PMSG 

A , C SI OASTS) 

ERR 

Z 

A s 371-1 

CS1QACND) , A 

A . CSIOBSTS) 

ERR 
■-? 

A , 37H 

CSIOBCHD ) , A 



i t:TTtr^ 

! ... p^truturas de dados, tabelas e mensagens 

MENSAGENS - 1 " 



MSGPRO 



DB 

DEFI'I 



ABORT; I DB 

DEFI V 



DB ESCAPE j " Y" ,55,32 

LP , LP 

"Diske 1 1 e h a r d w a r e p r o t e c t e d $ 1 

CR , LF 

" Abo r t , I gnor e , Re t r y ? '•!> " 



::|:: t: :^ :4i :^ :J : : U :^ :l: :^ ^ : :i : :^ :^ :t: : S : :t: :^ ^ : :=S : : I • :l: :^ :i : H : : h: :t: +: :t: :t: :i - :^ 

Tabelas * 
:|: :1 : :i : :^ :^ :T: • K :^ :^ : :4 - -4: -4^ :^ ^ ^' ^t: :t: :^ :1 : 1 - :i • 



SECTBO; i 



DB 



DB 01 ,06, 1 1 , 16,05, 10, 15,04 

09 ,14, 03 , 08 ,13, 02 , 07 , 1 2 



DISK PARAMETER BLOCK FOR STANDARD 3' 
D e n s i d a d e d u p 1 a 



LOPP' 



DPBLKO 



DW 



DB 
DB 
DB 
DW 
DW 
DB 
DB 
DW 
DW 



7 

0 

1 5 1 

63 

11 11 000 OB 
OOOOOOOOB 
1 6 



DPilTAB 



DISK PARAMETER HEADERS FOR A 4 DISK SYSTEM 

; DPI I FOR UNIT O 



DW 
DW 
DW 

DW 
DW 
DW 
DW 

DW 
DW 
DW 
DW 

DW 
DW 
DW 
DW 



DW SECTBO , 00001 

0000 hi j 00 DON 
DIRBUF , DPBLKO 
CHKO , ALLO 



SECTBO, 0000 1- 1 
OOOOH, OOOOH 
DIRBUF , DPBLKO 
CHK1 > ALL! 

SECTBO . OOOOH 
OOOOH , OOOOH 
DIRBUF, DPBLKO 
CHK2 . ALL 2 

SECTBO, OOOOH 
OOOOH , OOOOH 
D IRBUF , DPBLKO 
CHK3. ALLS 



DPI 4 FDR UNIT 1 



DPI- 1 FOR UN I 



DP I -I FDR UN I 



:t ::|: t rt: :t * * * X * # X * * X * * * * * * * * * T * * * * * * * * * * * 
# Est-ru t-u ras cJe dados 



s idtab: 




DB 
DB 


02, OCH, 
02 , OCH , 


'JO > 00, SON, OS : Parametros c ana is R 
00 , 00 , SOH , OS 


BUF I NT : 




DS 


3 


; buffer que guards 3 bytes 3Sh 


RETRY : : 


DS - 


1 


; Muri'iero 


d e te n t a t- 1 v as de le 1 1 u i- a /esc r :i. t a 


TENT AT 1 




DS 


1 


Jn.o de tentativas de seek 


INAG3EL 


; DS 


1 


; I ma gem 


d o r e cj i s t o d e c o n t r o I e 


HI GIN : ; 


DS 


1 


; Dei err* 


. sector HIGH ou LOW 


DRVT'BL. : 


DS 


4 


; "label a 


c: o in a i in a g e i n d o s d r i v e s 


UNIT: : 


DS 


1 






TUN IT : : 


DS 


1 






UNITDR : 




■DS 


1 


; D r i v e s e 1 e c i o n ad o 


track : ; 


DS 


1 


;Pis ta 


seleci onada 


SECTOR : 




DS 


1 


', S e c t- o r s e 1 e c i o n a id o 


POI NTR ; 




DS 


2 


J E n d e r e t: o s s 1 e c i. o ri a d o 


BLDRIV; 




DS 


1 


; Est r u t u r a d s d a c! o s p a r a a b 1 o c a g e rn / 


BLPIST ; 




DS 


1 


J Desb I ocagerri 


BLSEGT I 




DS 


1 




BLREAD ! 




DS 


1 




BLALT ; : 




DS 


1 




BL BUFF 1 


DS 


, DS 
32 


SECF IS 
; Stack 




stack : : 


DS 


1 






SV3TK : : 


DS 




; 7 a r i a v e I p a r a a r in azenar o S P 


CHATMP 1 




DS 


1 





4 :4 : : 1 : 1 M ! " :i ^ - 4 : :t" :^ :t: :^ ^ :=h: :=! : :M : :^ : 
* f s +- r u t.u r as de dados do 
:^ :^ :t: :^ :^ :4c ^ :^ ^ ^ - 



BP03 definidaa no BIDS * 



DIRBUF : 


; 


DS 


A LLC : 




DS 


32 


CHKO : 




DS 


1 6 


ALL i : 




DS 


32 


chici ; 




DS 


1 6 


ALL2 1 




DS 


32 


CI-IK2 : 




DS 


1 6 


ALL 3 : 




DS 


32 


CHK3 : 




DS 


1 G 


F.RRORD : 




DS 



1 23 



END 



; SCRATCH DIRECTORY BUFF 
■UNIT 0 ALLOCATION BUFFER 
J I IN IT 0 CHECK VECTOR 
; t J N I T 1 ALLOCATION VECTOR 
; UNIT 1 CHECK VECTOR 
;UNJT 2 ALLOCATION VECTOR 
jUNIT 2 check: VECTOR 
; i T 3 ALLOCATION VECTOR 
lUMIT 3 CHECK VECTOR 
; FLAG DE READ READ ERRROR 



APENDIX VI 



LISTING (MACRO) BIOS 



; MDS-80Q I/O Drivers for CP/M 2.2 

( f o u r d r i v e si n g 1 e d e n s i t y v e r s i o n > 

; Version 2.2 February, 1980 

/ e r s e q u 2 2 J v e r s i o n ' 2 . 2 

; Copyright C c ) 1980 

: Digi t a 1 R esearc h 

; Box 579, Pacific Grove 

; ' Cali fornia, 939S0 



r ue 


equ 


Of f f f h I value of "true" 


false 


equ 


not true ; "false" 


Lest 


equ 


f a 1 s e ; t r u e i f t e s t b i o s 


• 


i f 


test 


nas 


equ 


0 3 4 0 0 hi J b a s e o f C C P i n t e s t s y s t e i n 




endi f 






i f 


not- test 


Dias 


equ 


0 0 0 0 hi ; g e n e r a t e r e 1 o c a t a b 1 e c p / m s y s t e m 




endi f 




.tch 


equ 


1 600 h 




o r g 


patch 


cpmb 


equ 


$ - p a t c h J b a s e o f c p ni c o n s o 1 e p r c« c e s s o r 


3d OS 


eq u 


806h+cpmb j basi c dos ( resi dent por ti on ) 


zpu\ I 


equ 


'.p cpmb ; length (in bytes) of cpni system 


nsec ts 


equ 


c p in 1/128 ; n u i ri b e r o f sect- o r s t o 3. o a d 


rrf f set 


equ 


2 .: n u i n b e r o f d i s I c t r a c k s u s e d b y c p / m 


-di sk 


equ 


0 0 0 4 h J a ddress of la s t 1 o g g e d d i s k id n w a r m s t a r t 


:-uf f 


equ 


(;j o 8 0 h : d e f a u 1 1 b u f f e r a d dres s 


r e 1 1" v 


equ 


1 o ; in a x r etries o n d i s k i / o b e f o r e er r o r 




p e r f o r m 


f o 1 .1. o w i n g f i-f vi c t i o n s 




boot 


c o 1 d s t a r t 




wboo t 


w a r ni s t a r t ( s a v e :i. / o b yte) 




(boot- and wboot are the same for mds ) 




c: o n s t 


c o n s o 1 e s i, a t u s 






r e g - a - 0 0 :i. f n o c hi a r a c t- e r r e a d y 






r e g a ~- f f i f c h a r a c t e r r e a d y 




c o n i n 


c o n s o 1. e c: h a r a c t e r 1 n ( r e s li 1 1 i n r e g - a ) 




c onou t 


c o n sole c hi a r a c t e r o li t ( c hi a r i n reg-c ) 




J. i s t 


1 i s t o u t ( c hi a r i n r e g - c ) 




punch 


punch out ( char i n reg-c ) 




reader 


p a p e r t a p e r e a d e r 1 n ( r e s li 1 1 t o r e g - a ) 




home 


mo v e t o t r a c k 0 0 



wb oot 



( t hi e f o 1 1 o w i n g call s s e t - li p t h e i. o p a r a m e t e r b 1 o c I :: f o r t h i e 
mds j whi ch i s used to per form subsequent reads and wr i tes ) 
seldsk select disk given by reg-c (0,1,2...) 

settrk set track address CO, . . .78) for subsequent read/write 
setsec set sector address ( 1 , . . . , 26 ) for subsequent read/write 
setdma set subsequent dm a address ( i. ni ti al ly 80h ) 

(read and write assume previous calls to set up the io parameters) 
r e a d r e a d t r a c k / s e c t o r t o j:- r e s e t d m a a d d r e s s ■ 
w r i t e w r i t e t r a c !< / s e c t o r f r o m p r e s e t- d m a a d d r e s s 

j li iii p v e c t o r f o r i. n d i v i. u a 1 r o Li t i n e s 

j trip boot 

; j mp whioot 

j mp const 

j mp con in 



3 mp 


c o nou L' 




j nip 


1 -i t- -I- 

.1. X S L- 




J rnp 


p li n c h 




j mp 






J mp 


[ I'J Ml 1 --* 




J nip 






i ran 


set t r k 




J Hip 






j mp 


:i S 1 !■ 1 J ft 1 <A 




j rnp 


r is a d 




0 rnp 


wi" i te 




j rnp 


1 istst 


:l i st 


0 Hip 


Bee t- r b. n 




Ti l & C 1 1 t"' 


•_J I 5 ! ■. '_t Is? 1 


J. '-J 




,-l 


.—,1 111 


' J J. S h. Q '.=! 1 


("i 1 *'"' ir. (.77 


1 0""' ^1 

I \„J <M- 


Q 1 S K i J t:' 1 


'1 Ti 




diskdef 


2,0 




di skdef 


3 ; 0 





S t a 1 1,1 S 



1 h e d i s k d e f i n i t i o n 1 1 b r a r y 
di sks 

243 . 64 , 64 , of f set 



e n de f occu r s a t e n d o f a s s e in b 1. y 



end of controller - independent code, the remaining subroutines 
are tai loved to the par ti cul ar opera Li ng envi ronment , and must 
be altered for any system which differs from the intel mds . 

the following code assumes the mds monitor exists at OfS'OOh 
and uses the i /o sub routi nes wi thi n the moni t or 



we a 1 s o a s s u m e t h e m d s s y s t e m h a s f o u r d i s k d r 1 v e s 

ts v r t e q u 0 f d h \ i n t e r r i.,i p t r e v e r 1 p o r t 

ntr: equ Ofch [interrupt mask port 

e q u 0 f 3 h ; .1. n t e r r u p t c o n t r o 1 p o r t 



on 



t.e equ 01 11 $1 11 Ob J enable rst OCwarm boot), rat 7 (monitor 



fids moni tor equates 



■ nSO 

monSO 

i 



tii 
equ 
equ 
equ 
equ 
equ 
equ 
equ 
equ 



Of 80 Oh 
Of f 0 f h 
0 f 803 h 
Of 306h 
Of 30Sh 
0 f 80 c h 
Of 30 f h 
Of 01 2h 



mds moni tor 

r e s "t a r t in o n 8 0 ( b o o t e r r o r ) 

c o n s o 1 e c h a r a c t e r t o reg a 

r e a d e r 1 n t o reg - a 

c o n s o 1 e c hi a r f r o in c t o c: o ri s o 1 e o u t 
p l.i n t: h c I "i a r f r o i n t:: t o p u n c: h d e v i c e 
1 i s t f r o m c t o 1 i s t d e v i c e 
console status 00/ f f to register a 





;disk po 


rts and c 


Dmriiands 


se 


equ 


7S1-I 


I b a s e o f d i, s k c o m m a n >d i o p o r t s 


-tat 


equ 


base 


; di sk status ( i nput ) 


type 


equ 


base* 1 


; resu 1 1 type ( i nput ':> 


yte 


equ 


base+3 


; resul t byte ( i nput ) 


low 


equ 


base+1 


; i id p b 1 o w a d d ress ( o u t p u t ) 


high 


equ 


base+2 


; i o p b h i g h a d d r e s s ( u t p u t ) 


L-adf 


equ 


4l-i 


J read f unc ti on 


ri tf 


equ 


6h 


; wr i te f uric ti on 


cal 


equ 


31-1 


; r e c a 1 i b r & t e d r i v e 


< r d y 


equ 


41-1 


] i /o f i ni shed mask 


r 


equ 


Odh 


J c a r r i a g e r e t u r n 


f 


equ 


Oah 


: 1 i ne feed 


* gnon : 


J si qnor 


message ! 


xxk cp/m vers y . y 




db 


c r , 1 f 1 f 






if 


tes t 






db 


' 32' 


; 3 2 k e a m p 1 e b i o s 




endi f 







i f not test 

rjb '00' ; memory size fi 1 led by re locator 

end if 

db 'k CP /II vers •' 

db vers/ 1 0+ ' 0 ' , ' . ' , vers mod 1 0-4- ' 0 ' 

db cr , If ,0 

-.nt : ; print si qnon message and go to ccp 

(note: mda boot initialized iobyte at 0003h> 

Ixi sp.buf fn-SOh 

i xi h .. si gnon 

cal 1 prmsg I pr i nt message 

x I- a & .1 c 1 e a r accu m u 1 a t o r 

s t a c d i s k ', s e t i n itially t o d i s k a 

jnip gocpm J go to cp/n'i 



boot;: loader on track 0, sector 1, which will be skipped for warm 

read cp/m from disk - assuming there is a 128 byte cold start 
start . 



Ixi sp,buff J using dm a - thus 80 thru f f available for stack 

in v i c , retry I lit a x r e t r ies 

push b 

-j o 1 0 : : e n t e r h e r e o n e r r o r r e t r i e s 

Ixi b, cpirib J set dm a address to start of disk system 

cal 1 set dm a 

f ,i y j c , 0 J b o o t f r o m d r i v e 0 

call s el ask 

iTivi c . 0 

call s e 1 1 r k : s t a r t w 1 t hi t r a c k 0 

mvi c,2 ; start reading sec tor 2 

cal 1 setsec 



read 


sectors, count nsects to zero 


pop 


b 


; 1 O—e r r o r c oun t 


hi v i. 


b . nsects 




; read 


next sec to 


r 


push 


b 


j save sec t o r c o u n t 


c a 1 1 


read 




j viz: 


boo ter r 


; r e t r y 1 f e r r o r s o c c u r 


1 hi 1 d 


i od 


I i nc re merit 'dm a address 


Ixi 


■ d , 1 23 


; sec tor si ze 


dad 


d 


; i n c r e m e n t e d d m a a cl d r e s s 


I'llOV 


b . i-i 




ImOV 


c 1 


; r e a d y f o r c a 1 1 t o s e t d m 


c a 1 1 


setdiiia 




Ida 


X OS 


; sec t o r n u m b e r j u s t r e a d 


cpi 


2G 


: r e a d 1 a s t s e c t o r 7 


jc 


r d 1 


G, zero and go to next tr. 


must 


be sec tor 2. 


Ida 


i ot 


; g e t 1 1" a c k t o r e g i s t e r a 


i n r 


a 




IViOV 


c , a 


; ready for cal 1 


c a 1 1 


set t rk 




x r a 


a 


; c lear sec tor number 


i n r 


a 


; to next sector 


ITlOV 


c , a 


; ready f or c a 1 1 


c a 1 1 


setsec 




pop 


b 


; r e c; a 1 1 s e c t o r c o u n t 


dc r 


b 


j done? 


j viz 


r d s e c 





done with the load, reset default buffer address 
jocpiT,; ; (enter here from cold start boot) 



e n able rs i 0 a n d r s 1 7 



Hi 




i ni t i a 1 i ze c ommand 


1 1 1 V 1 


a. | 1 .i-. 1 1 ) 


O LI t 


r e v r t 




x r a 


a 




i~i j ,j -\_. 


intc J 


c leared 


m v i 


a , i rite J 


rstO and rst7 bits on 


out 


i nt c 




x r a 


a 




out 


:i. t: o n J 


i n t e r r u p t c o n t r o 1 


set default buffer address to SOh 


lxi 


b, buff 




c a 3. 1 


setdma 




reset 


ni o n i t o r e n t r y p o i n t s 


mvi 


a .. j mp 




s t a 


0 




lxi 


h , wboote 




shld 


1 


: ,;i n i p w b o o t- a t 1 o c a t i o n 0 0 


sta ■ 


S 




lxi 


h . bdos 




shld 


6 


; jrnp bdos at location S 


i f 


not test 




s ta 


7*8 


; .j inp to monSO <! may have be 


1 xi 


h , mon80 




sh Id 


7:t8+ 1 





endi f 

leave iobyte set 

previously selected disk was b, send parameter to cpm 

Ida cdisk ; last logged disk number 

mov Cj a jsend to ccp to log it in 
e i 

j mp c.piitb 

error condition occurred, print message and retry 

Doter r : 

pop b J recal 1 counts 

d c r c 

j :z boo terO 

try agai n 

push b 

j nip wbootO 

,QOterO : 

• o t [•• i e r w 1 s e t o o m a n y r e t r i e s 

■ ixi h j boo tins g 

cal 1 prnisg 

j m p y rn o n S 0 ', m d s h a r d w a r e m o n i t o r 

ootmsg I 

db ' 7 boot ' , 0 



onst; ; console status to reg-a 
; <: exac 1 1 y the same as mds call) 

,j i up csts 

coni n : ; console c haracter to reg-a 

c a 11 c i 

ani 7fh J remove parity bit 

ret 

- o n o li t ; i c o n s o 1 e c h a r a c t e r f r o m c t o c o n s o 1 e o u t 

,i mp c o 



dad b .: t-rans later. sec tor > address 

iiiov a , m ; translated sector number to A 

st a ios 

n'i o v 1 j a ;re t u r n sec t o r n u m b e r i n L 
ret 

setdma! ; set dma address given by regs b f c 

mov 1 j c 

mov h , b 

shld iod 

ret- 
read : : read next di sk record (. as sum i ng di sk / tr h: / sec / dma set ') 

in v i c , r e a d f ; s e t t o r e a d f u n c t i o n 

cal 1 setf unc 

c a 1 1 w a i 1 1 o ; p e r t o r m r e a d f u n c t i o n 

v e t J m a v hi a v e e r r o r s e t i n r e g - a 



write: i d i s k w r i t e f u n c t i o n 

mvi c ., wri tf 

c; a 1 1 s e t f u n c ; s e t t o w r i t e f u n c t i o n 

c a I 1 w a i t i o 

r e t 1 n'i a v h a v e e r r o r s e t 



; li t i 1 i t y s u b r o l.i t i n e s 

prinsg; J print message at h.l to 0 

mov a , m 

o r a a > ze r o V 

r z: 

; more to pri nt 

push hi 

mov c j a 

cal 1 conout 

pop h 

i nx h 

j mp prmsg 

setf unc ; 

; 5e t f u n c t i o n t o r n e >■: t i / o ( c o m m a n d i n r e g c ) 

1 i. hi , i o f I i o f u n c t i o n Hi d d r e s s 

h i o v a , m g e t i t t o a c c u m u 1 a t o r f o r i n a s k i vi g 

ant 1111 1000b .! remove previous cormriand 

or a c ; set to new command 

mov rii , a ; rep 1 aced i n i opb 

; the mds 800 controller requires disk bank bit in sector byte 

; in a s k t 1 - 1 e b i t f r o m t hi e c u r r e n t i / o f u n c t i o n 

a n i 0 0 1 0 0 0 0 0 b J m a s k t hi e d i s k s e 3. e c t b i t 

1 v.; j. h , i o s ; a d d r e s s t h e s e c; t o r s e 1 e c t b y t e 

or a m .! se 1 ec t proper di sk bank 

m o v m , a j s e t d i s k s e 1 e c t b i t o n / o f f 

ret 



wai ti o ; 
rewai t I 



ivi 



c , r e t r y ; m a r e t r i e s b e f o r e p e r m e r r o r 



star t the i /o f unc ti on and wai t f or c omp leti on 

call i n t y p e ; i n r t y p e 

c a 1 1 :i. n b yte J c 1 e a r s t h e c o n t r oil e r 

1 d a d b a n k ; s e t b a n k f 1 a g s 

or a a i zero i f dr i ve 0 . 1 and nz i f 

in v i a , i o p b an d 0 f f h. ; 1 o w a d d r e s s f o r i o p b 

m v i b , i o p b s hi r S J h i g h a d d r e s s f o r i o p t> 

j nz iodrl ; drive bank 11' 



list: 



listst 



punch 



reader 



home : 



sel dsk 



; list devi ce out 

(exactly the same as mds call) 

,ii rip lo 

; return 1 i st status 
x v a a 

ret ; always not ready 

; punch devi ce out 

(exactly the same as mds call) 

0 mp po 

; r e a d e r c h a r a c t e r 1 n t o r e g a 
(exactly the same as mds call) 
j nip r i 

; r 1 1 o v e t o hi o in e p o s 1 t i o n 
treat as track 00 seek 
luvi c . 0 

j inp settrk 

; s e ]. e c t d i s k g i v e n b y r e g iste r c 

Ixi h.OOOOh : return 0000 if error 



setd r i 



settrk 



set sec 



sec tr an 



iri o v 


a, c 




cpi 


ndisks 


; too large? 


r n c 




; leave HL = 0000 


a n i 


1 0 b 


; 00 00 for drive 0,1 and 10 10 


st a 


dbank 


: to selec: t dri ve bank 


ll'lOV 


a . c 


; 00, Oh 1 0, 1 1 


an i 


1 b 


Irnds has 0, 1 at 78, 2,3 at SS 


o r a 


a 


j result 007 


,i z 


setd r i 


ve 


in v i 


a j 001 1 


0 0 0 0 b ; selects d r i v e '! i n b a 


ve : 






mov 


b . a 


; save the f unc ti on 


lx:i. 


h .. i o f 


; i o f unc ti on 


mov 


a . rn 




ani 


1 1 001 1 


lib ; mask out disk number 


o r a 


b 


; in a s k i vi n e w d i s k n u in b e r 


. IilOV 


ni j a 


; save i t i n i opb 


mov 


1 , c 




mvi- 


h , 0 


; HL~di si--: number 


dad 


l-i 




dad 


1". 


i :l :/i 


dad 


h 


: :f 8 


dad 


h 


; * 1 6 


Ixi 


d , dpbase 


dad 


d 


;liL~disk header table address 


r e t 






I I s e t 


t r a c k a d d r e s s give n b y c 


1 xi 


l-i , i o t 




mov 


in , c 




ret 






: ; ; set 


s e c t o r n u rn b e r g i ve n b y c 


1 xi 


h , i os 




mov 


III , c 





ret 



m v i 



"i g 



; 1 1" a n s 1 a t e sec t o r b c u s i n g t a b 1 e a t d e 
b , Li ; d o li b 1 e p i" e c i s i o n sec t o r n u m In e r i n B C 

; t r a nsla t e t a b 1 e a d d r e s s t o I ■■ ! L 



o u t i 1 o w j 1 o w a d d v ess t o c o n t r o lie r 

mov a i b 

ouit ihigh J high address 

jmp wai tO J to wait for complete 



i odr 1 : : dr i ve bank 'I 

out ilow+lOh ; 88 for drive bank 10 

mov a f b 

out ihigh-HOh 

wai to; call iristat : wai t for completion 

ani i ordy ', ready? 

j :z wai t-0 

; check lo completion ok 

c~-ll in t v p e ; in u s t b e i o c o m p 1 e t e C 0 0 ) u n 1 i n k e d 

; 00 unlinked' i/o complete, 01 linked i /o complete (not used) 

• 1 0 d i s k s t a t u s c h a n g e d 1 1 ( : n o t u s e d ) 

c p ; l 1 0 b • r e a d y s t a t u s c h a n g e 7 

j z w ready 

; must be 00 in the accumulator 

o i" a a 

j nz wer ror J some other condi ti on , retry 

; c h e c k i / o e r r o r b i t s 

cal 1 inbyte 

r a 1 
j c 
r a r 
a n :l 

j )-iz wer ror 



wready J uni t not ready 

11 1 1 1 1 1 0b ; any other errors? C dele ted data ok ) 



read or write is o 
ret 



a c c u ii'i u 1 a t o r c o n t a i n s z e r o 



wreadv: ; not ready, treat as error for now 

c a 1 1 i n b y te J c 1 e a r r e s li 1 1 b y t e 

j mp try count 

w e r r r, r : ; r e t u r n h ardware m a If u n c t i o n (crc, t r a c k , see k , etc.) 
; the mdsi controller has returned a bit in each position 

: of the accumulator, corresponding to the condi ti ons : 

0 - deleted data C accepted as ok above) 

1 c: r c e r r i::' r 

3 address er ror C hardware malfunc ti on ) 

A. - d a t a o v e r / u n d e r f 1 o w ( hi a r d w a r e m a 1 f u n c t i o n ) 

5 - w r i t e p r o t e c t C t r e a t e d a s n o t r e a d y ) 

f, - w r i t e e r r o r '! hi a r d w a r e m a 1 f li n c t i o n ) 

7 -" not ready 

(accumulator bits are numbered 7 S 5 4 3 2 1 0) 

it may be useful to filter out the various conditions., 
but we will get a permanent error message if it is not- 
recoverable, in any case, the not ready condition is 
t r e a t e d a s a s e p a r a t e c o n di ti o n f o r 1 a t e r i m p r o v e m e n t 
try count: _ . 

r e g i s t e r c c o n t a i n s r e t r y c o li n t , dec re m e n t 'til :z e r o 

d c r c 

j nz re wait J for another try 

c an not recover f r oiii er ror 
nwi a , 1 ! er r or c ode 

ret 



ivvtvpe, inbyte, instat read drive bank 



i ntype ; 



Ida 
q r a 

v : j nz 

i n 
ret 
intypl '• in 
ret 

i nby te ; Ida 
o r a 
j nz 
i, n 
ret 

inbytl ; in 
ret 

ins tat ; Ida 

0 r a 
j nz 

1 n 
ret 

i nstal : i n 
ret 



dbank 
a 



intypl ;skip to bank 10 
r type 



r type + 1 Oh 



dbank 
a 

i nby 1 1 
r byte 

rbvte-H Oh 



dbank 
a 

i nstal 
dsta t 



dstat+1 Oh 



)7B for 0, 



dbank \ db 



i opb 

iof : 
i o n ! 
i o t : 
i os i 
i od : 



dst.a areas (must be in ram) 

jdisk bank 00 if driv 
I o i f d r i v 



', i o p a r a m e t e v b i o c k 

f> |~, J n O V III a 1 i /O O p S r a 1 1 Q T\ 

readf ■ io function, initial 

} ; n u in b e r o f £"> e c t o r s t 
db of f set J track number 

~l ]_, -| ; s e c: t a r n u m b e r 

dw buff J io address 



Q !_' 

db 
db 



define ram areas for bdos operation 
endef 



APPENDIX VII 



DATA SHEETS OF COMPONENTS 



WESTERN DICfTAL 

CORPORATION 

WD2123 DEUCE 
Dual Enhanced Universal Communications Element 



t 



FEATURES 

. TWO INDEPENDENT ASYNCHRONOUS FULL DUPLEX 
DATA COMMUNICATION CHANNELS (2 BOAHTSI 

. TWO INDEPENDENT BAUD RATE GENERATORS (ONE 
PER CHANNEL] 

> EACH CHANNEL WITH FOLLOWING FEATURES; 
. SELECTABLE 5 TO B BIT CHARACTERS 

• IX, 16X. MX CLOCK RATES 

. IB SELECTABLE BAUD RATE CLOCK FREQUENCIES 
(INTERNAL] 

. LINE BREAK DETECTION AND GENERATION 

• 1, 1 tt, OR 2 STOP BIT SELECTION 

• FALSE START BIT DETECTION 

. ODD OR EVEN PARITY GENERATE AND DETECTION 
. OVERRUN AND FRAMiNG DETECTION 

> DOUBLE BUFFERING OF DATA 

. TTL COMPATIBLE INPUTS AND OUTPUTS 
. COMPATIBLE WITH B251 A (ASYNC ONLY) AND WD1BB3 
DEVICES 

■ DIAGNOSTIC LOCAL LOOP-BACK MODE 

• RXD INITIALIZATION UPON MASTER RESET 

. ON-BOARD OSCILLATOR FOR EASE OF USE WITH A 
CRYSTAL 

. VERSATILE CLOCK SELECT OPTIONS FOR INDEPEN- 
DENT TRANSMIT AND RECEIVE RATES 



hc 1 

TIM I 
RIO-H 1 

HI I 

est i 



D) ! 
CS5 ! 

■5T 1 

m 

RKD-* 
T*r>* 




PIN DESIGNATION 



DESCRIPTION 

The Western Digital WD2123 Dual Enhanced Universal 
Communications Element (DEUCE) Is B single chip MOS/LSI 
Dala CommunlcBllons Controller Circuit that contains <wo 
Independent lull-duplex asynchronous RECEIVER/TRANS- 
MITTER CHANNELS and two Independenl BAUD RATE 
GENERATORS. The WD2123 Is labrlcated In N-Channel sil- 
icon pale technology and is packaged In a *0 pin plastic or 
ceramic pBckaoe. All Inputs and outputs flte TTL compatible. 
The WD2123 Block Diagram Is shown In Figure 1. The 
WD2123 Is b merger ol Iwo WD1B83B and one WD1P41 Irom 
WDC's line ol eommunlcallons devices on one place of sili- 
con. The 1BB3 Is an asynchronous only version ol the 82S1A 
and the 1941 Is a baud fate generator. In this manner, B251A 
compatibility Is maintained wtlh the WD2123 with Itie added 
leetmes ol 2 channels and 2 baud rate generators on a single 
chip. 

As depleted Irom Ihe block diagram, the channels are re- 
ferred lo as CHANNELS A and B. CHANNEL A. which is an 
asynchronous B251A. Is addressed or controlled by Hie In put 
signal C51. CHANNEL B is similarly controlled by £51. Fi- 
nally, Ihe BAUD RATE GENERATORS are controlled by 
CS3, 

Each channel ol the WD2123 can be programmed to receive 
and Iransmll asynchrorwus serial data. The WD2123 per- 



forms serial-lc-parnllel conversion on dale characters re- 
solved Irom an Input/output device or a MODEM, and paral- 
lel-lo-serlal conversion on dala characters received Irom the 
CPU, The CPU can read the status ol either channel at any 
lima. Status Information on a per channel basis reported In- 
eludes Ihe type and the condilion ot the trensler operations 
being performed by Ihe WD2123 as well as any transmission 
error conditions (parity, overrun, or Ireming). Programming 
(he WD2123 is Identical to the B251A in the asynchronous 
mode, fememberlno lha! CS1 , when low. selects CHANNEL 
A and when C51 Is low, selects CHANNEL B. 
The WD2123 BAUD RATE GENERATORS may be selected 
either Internally or eternally. The dot*, select logic includes 
a clock select control bll CR1 (CS) in each COMMAND IN- 
STRUCTION REGISTER. This control bh allows selection ol 
Ihe Internal baud dock or an eflemally applied clock and 
works In conjunction with Ihe select dock pin. "SELCLK" and 
Ihe external clock inpirt/bnud clock output pin, "XCI/BCO". 
When CS is logic 1. the erlornal clock select mode is se- 
lected. This means that the Iransmll and receive clocks (TXC 
and RXC) are Internally trod together and Ihe select clock 
pin, SELCLK. will determine whether those clocks aro driven 
Irom Ihe Internal baud rale generator (SELCLK Is high) or 
Irom the exiemal dock Input pin, "XCrBCO". (SELCLK Is 
low). 



PIN DESCRIPTION 



PIN 
DUMBER 


SIGNAL 
MNEMONIC 


SIGNAL NAME 


FUNCTION 


to 


VSS 


GROUND 


Ground ' 


30 


VCC 


POWER SUPPLY 


4SVDC power supply Input. 


I 

8 
9 
11 
12 
13 
U 
15 


Do 
D1 
D2 
D3 
D4 
D5 
D6 


DATA BU5 


This Is Ihe 6 bit Bldlrocllonel Dam Bus. It ts the means ol 
communication beiween trie WD2123 and Ihe CPU. Data, 
control, mode and status registers ere ficccssed via this bus 

1 
i 


S 


cTi 


CHIP SELECT ONE 


V fL on this Input selects Channel A and enables computer 
communications with Channel A Data, control and status 
registers. 


1 E 


CSS 


CHIP SELECT TWO 


V| L on this Input selects Channel 8 and enables computer 
communications wlih Channel B Data, control end slaius 
registers. 


1B 
6 


CS3 


CHIP SELECT THREE 

CONTROL or DATA 
SELECT 


V| L on this Input soled Ihe Baud Rale reolsiers for pro- 
gram mlnp. 

This Input Is used In conjuncllon with the appropriate Chip 
Selecl and an active read or write operation to determine 
register access vie the Dale Bus. 




RE 


READ ENAGLE 


V, L on this Inpul bIIdws Ihe CPU to reed daia. or slaius inlor- 
melion trom the selected register. 


17 


We 


WHITE ENABLE 


V| L on this Inpul allows the CPU to write dart) pr coniro! In- 
tormalion Into the aelecied register. 


29 


MR 


MASTER RESET 


V |(1 on this Input resets both channels to Ihe Idle Slate and 
resets Ihe status, command, mode and Daia registers. 


31 


XTAL1 


CRYSTAL OSCILLATOR 
INPUT 


This Is the Input stde of the on-chip oscillator. I| can also be 
driven by an exlemal clock source. 


32 


XTAL2 


CRYSTAL OSCILLATOR 
OUTPUT 


This is Ihe outpul side ol the on-chip oscillator. 


27 


SELCLK-A 


SELECT CLOCK 
(Channel A} 


This Input is used In conjunction with ihe Clock Select brt 
(CR1) In the command register to determine the baud clock 
source lor Channel A. 


31 


SELCLK-B 


SELECT CLOCK 
(Channel B) 


This Input ts used in conjunction with the Clock Setocl bit 
(CR1) in the command register to delermine the baud clock 
source lor Channel 6. 


28 


XCIfBCO-A 


EXTERNAL CLOCK 
INPUT/BAUD 
CLOCK OUTPUT. 
(Channel A) 


This Is e bldlreclional port, which ts used kt- the eirtomelly 
applied baud clock Input or Ihe Internal baud rate generator 
output depending on Ihe sIbibs ol SELCLK and CR1 com- 
mand bit. (Channel A) 


33 


XCI/BCO-B 


EXTERNAL CLOCK 
INPUT/BAUD CLOCK 
OUTPUT-fChennel BJ 


This Is a bidirectional port, which Is used as Ihe eternally 
applied baud dock Input or the Internal baud rale generator 
output depending on the slates ol SELCLK and CRl com- 
mand bll, (Channel B) 


25 


Cls^A 


CLEAR-TO-SEND 
(Channel A) 


V iL on this Inpul enables Channel A to Iransmll serial data II 
the Transmitter Is enabled. 



* 



PIN 


SIGNAL 






MUMBEF 


MNEMONIC 


SIGNAL NAME 


FUNCTION 


35 


CTS-B 


CLE AR-TO- SEND 
(Channel B) 


V| L on Ihis Input enables Channel B lo transmit serial data II 
Ihe Transmitter Is enabled. 


20 


Tvh » 


TRANSMPT DATA 
(Channel A) 


This Is the Serial Date Output Irom Channel A. 


2 


TXD-B 


TRANSMIT DATA 
(Channel B) 


This Is Ihe Serial Data Output IrDm Channel B. 


1 ' ° 


RXD-A 


RECEIVE DATA 
(Channel A) 


This is Ihe Serial Dala Input for Channel A 


3 


RXD-B 


RECEIVE DATA 


This Is the Serial Data Inpul Inr Channel B. 






(Channel B) 


21 


TXRDY-A 


TRANSMITTER READY 
(Channol A) 


This output, when htph (VqhI, alerts Ihe CPU that Channel A 






Is ready lo accept a new data character. The TXRDY output Is 
Bdlomalicatty reset whenover a character Is written Into the 
Transmit Holding Replster and can be used as an Interrupt !o 


40 






the system. CTS must be asserted. 


TXRDY-B 


TRANSMITTER READY 
(Channel B) 


Thin output, when htph (Vqh), nlens the CPU thai Channel B 






is ready to accept b now data character. The TXRDY output Is 
"nnwH nj resei whenever b Character is written into the 
Transmit Holding Reoisier and can be used as en interrupt to 


22 






the system. CTS must be asserted. 


RXRDY-A 


RECEIVER READY 
[Channel A) 


This output, when hirjh(V 0H ),Hler1s Ihe CPU that Channel B 






contains a dale charecter thai Is ready lo be Input. This aw- 
pat (5 DuiomaticBliy reset whenever Ihe new character is 
read from Ihe Receive Holding Register and can be used as 


39 






an fnlerrupl lo Ihe system. 


RXRDY-B 


RECEIVER READY 
(Channel B) 


This output, when hlgr>(V 0M ]. elerls the CPU that Channel B 






contains a data character that is ready to be Inpul This oul- 
pui Is automatically resel whenever the new character Is 
read Irom the Receive Hntrtmn PnniciDf nnrt ^nn 


23 






an Interrupt lo the system. 


TXE-A 


TRANSMITTER EMPTY 
(Channel A) 


This output, when high (V 0H ), Indicates thai Channel A 
Transmitter has no new characters lo send and Is walling In 
an idle stale. 


38 


TXE-B 


TRANSMITTER EMPTY 
(Channel B) 


This outpui. when hiph (V 0H ). Indicates that Channel B 






Transmitter has no new characters lo send and is walling In 
an Idle stale. 


21 


BRKDET-A 


BREAK DETECT 
(Channel A) 


This output, whon high(V 0H |,lndicetes lhai the Receiver tor 
Channel A has delected a break condition. 


37 


BRKDET-B 


BREAK DETECT 
(Channel B) 


This outpui, when high (V 0H J. Indicates lha! Ihe Recover lor 


25 




Channel B has delected a break condition. 


RTTTa 


HfcOUEST-TO-SEND 
(Channel AJ 


A general purpose output that is controlled by Ihe command 


36 


RTsTb" 


leglsler bll CR5 lor Channel A. 


MfcUUtST-TO-SEND 
Channel B) 


A flenBtBl purpose outpui thai is conirolleo by the command 




NC 


register bit CR5 lor Channol B. 


1 




No Internal Connection. 



o 
ro 

M 
CO 



II Ihe internal BRG dock Is selecled, (SELCLK Is high) then 
the external dDd Input pfn becomes a BRG clock output 
Hence, the mnemonic, "XCI/BCO". 

When CRI {CS) Is logic D. then internal clock select mode Is 
- ™ 9 j™" 3 ™ dw * ,TXC ' fs drivan t 1 " InWBwt 
,^, SntJ ,fW feC °' VB dodt ,a drh " n b ^ ,h « »>«1 clock 
pn. (SELCLK). The XCtrflCO pin becomes Ihe baud cJo^k 
oulpul |!he same signal thai is being sopited lo TXC). 

The WOZ123 also proves a | Ma | loop-back test mode ol 
operation for each ehannol. This diagnostic mode Is indepen- 
dently controlled via the LB(CR7) bit of tha COMMAND 
REGISTER. When LB Is logic 1. tha channal Is programmed 
lor Local Loop-Back. In this diagnostic mode. the TXD oulput 
Is sal to the marking (logic "1") stale; the output ol Ihe 
TRANSMIT REGISTER Is "looped -back" ihlo the RE- 
CEIVER REGISTER input: RTS~ output Is held high; the CTS 
and RXD Inputs are Ignored. An additional roqultarhent Is 
that lha TEN(CRO) commend Wl and the REN(CR2) be logic 
I. The status and output Mags operala normally. 

Each channel i, also provided with break character genera- 
lion and detection. fA break character Is dellned as all zero 
data oils, parity bit and stop bits aNer a valid slart bit ) For 
break character generation. SBRK (CR3) command bit is sat 
lo a logic I. This causes the TXD output lo be forced low 
(spacng) lor as long as SBRK is programmed high The 
break delect output and status bit (SR6) Is sel lo logic 1 in- 
dicating (hat the receiver has detected a break character 
The framing error flag Is also set lo t lor this condition 



ARCHITECTURE 

The WD3123 Is an eight bit bus-oriented device. Communica- 
Ilon between tha controlling CPU and Ihe two RECEIVER/ 
TRANSMITTER CHANNELS or the two BAUD RATE GEN- 
ERATORS occurs via the B-bii data bus through a common 
sal ol bus transceivers. Figuro t Is a Block Diagram 0 r the 
WD2I23. _ 

A dlngram ol one ol lha two communication controllers is 
Shown in Figure 2. There are two accessible data registers 
which buffers transmit and receive data. They are tha 
TRANSMIT HOLDING REGISTER and the RECEIVE HOLD- 
ING REGISTER. There Is a parallal-lo-sa.ial shlll register lh e 
TRANSMIT REGISTER and a serlal-lo-paralla! 5 hiH , eg , slef 
Ihe RECEIVE REGISTER. 

Operational Control and monitoring 0 { tha CHANNEL is per- 
lormod by two CONTROL REGISTERS fine COMMAND IN- 
STRUCTION REGI5TER and the MODE INSTRUCTION 
REGISTER) and tha STATUS REGISTER. 

A mad/wrlla control clrcuil allows programming/monitoring 
or loading/reading ol data in the CONTROL. STATUS and 
HOLDING REGISTERS by activating lha appropriate control 
lines: Chip Select (EST 535. 533). READ ENABLE fREI 
WRITE ENABLE (WE) and CONTROL or DATA SELECT 

Internal control ol each channel Is by means of two internal 
microcontrollers: one lor transmit and one lor receive. The 
control registers, various counlors and external signals pro- 
vide inputs !o the microcontrollers, which g«nemti Ihe nec- 
essary control signals lo send and receive sarial daia ac- 
cording to Ihe programmed protocol. 




FIGURE I. WD2t23 BLOCK DIAGRAM 



A diagram of one ol Iho two BAUD HATE GENERATORS is 
Shown In Figure a The 4 low order DATA BUS bits, D0-D3. are 
used 10 program tha desired rale by loading Iho RATE REGIS- 
TER. Conlroi signals CS3, We and C^D are used lo select and 
load Ihe appropriate regis tar. 



The eonlenls ol Ihe RATE REGISTER Is decoded and ad- 
dresses a FREQUENCY SELECT ROM lor tha proper Ire- 
queney. which fa generated by the DIVIDER ctrcullry and Ihe < 
coniroi logic. 



INTERNAL DATA BUS IDO-07) 



3 



lei 



n 


DECEIVE 
EGISTER 








RECEIVE 
REGISTER 




MODE 
REGISTER 



READIWRtTE 
CONTROL 
LOGIC 



COMMAND 

REGISTER ^ | * 



STATUS 
REGISTER 



p 



r RANSMIT 
HOLDING 
REGISTER 



TRANSMIT 
REGISTER 



RECEIVE AND 
TRANSMIT 
MICRO CONTROLLERS 



ntnov 

toe 

Rxnnv 

BRKDET 
RTS 

CT5 



CONTROL 
COUNTER 



CONTROL 
COUNTER 



C55 5E w? oH 
CST 



FIGURE 2. RECEIVE/TRANSMIT COMMUNICATIONS CONTROLLER DIAGRAM 



D 
to 



£53 
wt 
(AictT 

IB] 



INT E FINAL DATA BUS (00-03) 



FREQUENCV 
SELECT 
FtQM 



3 





WRITE 
CO NT HOI, 

logic 


. 











RATE REGI5TEH 



FflEOUENCY 
DECODE 
CONTROL 



FIGURE 3. WD2123 BAUD RATE GENERATOR DIAGRAM 



S 



LV&" 


RE 


WE 


C51 


CS2 


£33 


REGISTER SELECTED 


■ L 


L 


H 


L 


H 


H 


RECEIVE HOLDING REQ. 




CHA 


U 


H 


L 


L 


H 


H 


TRANSMIT HOLDING REG. 




CHA 


H 


L 


H 


I 


H 


H 


STATUS REG. 




CHA 


H 


H 


L 


L 


H 


H 


MODE AND COMMAND REG. 




CHA 


I 


L 


H 


H 


L 


H 


RECEIVE HOLDING REG. 




CHB 


L 


H 


L 


H 


L 


H 


TRANSMIT HOLDING REG. 




CHS 


H 


L 


H 


H 


L 


H 


5TATUS REG. 




CHB 


H 


H 


L 


H 


L 


H 


MODE and COMMAND REG. 




CHB 


L 


H 


L 


H 


H 


L 


RATE REG. 




CHA 


H 


H 


L 


H 


H 


L 


RATE REG. 




CHB 


X 


X 


X 


H 


H 


H 


DATA BUS IN HIGH IMPEDANCE MOOE 





Note: 

"L" mnons V !L al pins. 
"H* moons Vm al p^na. 
"X" moons don't caro. 



TABLE I. W02123 REGISTER ADDRESSING 



t 



The WD2I23 contains two MODE REGISTERS — one lor 
each channel. The lormat and definition o\ Ihe 
MODE REGISTERS are shown below: 

MR7 MRS MRS MRJ MR3 MR2 MR! MRO 



The WD2123 conlalns Iwo COMMAND REGISTERS — one 
per channel. The formal and definition of the ^ 
COMMAND REGISTERS am shown below: < 

K5 

CR7 CRB CRS CPU CR3 CR2 CR1 CRQ ^ 



sz 


SI 


EP 


PEN 


L2 


LI 


32 


01 



LB 



RTS 



SBK 



CS 



TEN 



B2 


B1 


BAUD RATE FACTOR 


0 


0 


Undefined 


0 


1 


IX 


1 


0 


IGX 


1 


1 


MX 


L2 


LI 


CHARACTER LENGTH 


0 


0 


5 BI13 


0 


1 


■ 8 Bits 


1 


0 


7 Bits 


1 


1 


8 Bits 


PFN 




PARITY FNAHl.F 


0 




DLiabla Parity 


1 




Enable Parity 


EP 




PARITY SFI FCT 


0 




Odd Partly 


1 




Even Parity 


S2 


Si 


NUMBER OF STOP BITS 


0 


0 


Invalid 


0 


1 


t Bll 


1 


□ 


1 Vi Bits * 


1 


i 


2 Bits 



TABLE 2. WD2123 MODE REGI5TERS 



* 16X and 64X only. IX will be 2 slop bits. 



TFN 


TRANSMIT ENABLE 


t 
0 


Enable 
Disable 


CS 


CLOCK SFI FCT 


I 

0 


XMIT and RCV Clock source 
common 

XMIT and RCV Clock sources 
different 


REN 


RECEIVE ENABLE 


I 

0 


Enable 
Disable 




SEND 9REAK CHARACTER 


1 

0 


Force TXD Low 
Normal Operation 


£R 


ERROR AE5ET 


1 

0 


Hesal Error Flags 
No Reset 


RTS 


REQUEST TO SEND 


1 

0 


Force RTS pin = 0 <y ol ) 
Force RTS pin - 1 (V 0H ) 


IR 


INTERNAL RESET 


1 

0 


Nexl Write to Mode Register 
Next Write to Command 
Raglslsr 


LS 


LOOP RACK ENABI F 


0 

1 


Normal Opnrallon Mode 
Local Loop-Back Mode 



TABLE 1. WD2123 CONTROL REGISTERS 



The WD2123 contains two STATUS REGISTERS — one per channel. The STATUS REGISTER is a read-only reg- 
ister. The lormal and definition oi the STATUS REGISTERS are shown below: 



SR7 


SR6 


SR5 


SR<t 


SR3 


SR2 


SRf 


SRO 


CTS 


BRK 


FE 


OE 


PE 


TXE 


RX 


I 

TX- 




DET 










RDY 


RDV 



















TXRDY 


TRANSMITTER READY 


t 

0 


Denotes THR Is empty and ready lor a 
new character 

THR nol empty. (Resel whorl THR is 
loaded by CPU) 


RXROV 


RECEIVER READY 


! 

0 


Denotes thai the RHR contains a valid 
character 

RHR does not contain a valid charactef. 
(Reset when the CPU reads the RHR) 


TXE 


TRANSMITTER EMPTY 


1 

0 


Denotes that the TR is empty 
Denotes thai the TR is not empty 


PE 


PARITY ERROR 


1 

0 


Denotes Parity Error 

No Parity Error. (Resal by ER bil of com- 
mand register] 


OE 


OVSRRUN ERROR 


1 

0 


Denoles Overrun Error 

No Overrun Euor, (Resel by ER bit ol 

command register} 


FE 


.FflAMfNG ERROR 


t 

0 


Denotes Framing Error 

No Framing Error. (Reset by ER bit ol 

command register) 


BRKDET 


BREAK DETECT 


1 

0 


Indicates thai the receiver has detected a 
line break condition. (FE wtll also be set) 
No Break Condition detected 'or at leas! 
one bit time 


CTS 


CLEAR-TO-SENQ 


1 

0 


Itwlcales that Iho CT3 pin Is acllve ( V uj 
Indicates lhal Ins CTS pin Is nol active 
(VlH) 


TABLE 4. WD2123 STATUS REGISTERS 



t 



The W02123 contains two RATE REGISTERS Ihel are Used to salact 16 BAUD raias when CR1 - I and 
SSLCLK ■ 1. Ttw Format ol lha RATE REGISTERS ia shown twtow. Nolo ihni !he Receiver and the Trans- 
mitter ol an/ channel run oil the sama Baud dock except when CR1 - 0, then the Transmitter runs oil the 
Baud Clock and the Becetver rum off an externally applied signal Input on the SEICLK pin. 

D7 



DO 









X 


RA3 


RA2 


RAt 


RAO 


X 


X 


X 




RB3 


RB2 


RB1 


RBO 



When d'D = 0. RA3 !o RAO are loaded. 
When C/D- 1, RS3 to RBO are loaned. 

Ttw C/D line Is used in coniunctlon wtlh CS3 and WE lo program the desired BAUD rate. When C/D is low. Channel 
A Is selected, and whan DC Is high. Channel B Is selected. The low order 4 oils ol the DATA BUS are loadod Into 
Ihs selected rale register, and lha high order 4 Wis are Ignored. 

Whan Ihe crystal frequency equals 1.B432 MH Z the lotlowlrtg baud rales may be programmed. 



Gi- 
ro 

CO 



R3 


R2 


R1 


RO 


BAUD RATE 


FREQUENCY 
(KHZ! 


DIVISOR 


BRF IX 


BRF I6X 


BRF54X 


0 


0 


0 


0 


BOO 


50.0 


12.50 


0.80 


2304 


0 


0 


0 


1 


LOT 


75.0 


18.75 


1.20 


1536 


0 


0 


I 


0 


1.760 


110.0 


27.50 


1.76 


1049 


0 


0 


] 


1 


2.150 


134.5 


33.59 


2.15 


855 


0 


1 


0 


0 


2,400 


150.0 


37.50 


2.40 


768 


0 


1 


0 


1 


3,200 


200.0 


50.00 


3.20 


576 


0 


1 


1 


0 


4.800 


300.0 


73.00 


4.80 


384 


0 


1 


1 


1 


9,600 


600,0 


150.00 


9,50 


192 




0 


0 


0 


19.200 


1,200.0 


300.00 


19.20 


96 




a 


0 


1 


2B.800 


1,500-0 


450.00 


28.B0 


64 




0 


t 


a 


38,400 


2,-100.0 


600.00 


33.40 


441 




0 


1 


1 


57,500 


3,600.0 


900.00 


57.60 


32 




1 


0 


0 


76.800 


4.800.0 


1,200.00 


76.80 


24 




1 


0 


1 


115,200 


7,200.0 


1.800.00 


115.20 


16 




1 


1 


0 


153.600 


9.600.0 


2.400.00 


153.60 


12 




1 


1 


1 


307,200 


19,200.0 


4.BOO.00 


307,20 


6 



TABLE 5. WD2123 BAUD RATESELECTION 



READ/WHITE OPERATIONS 

. ^ The WD2123 must be initialized aflef a MASTER RESET 
O pulse by llrel wriling the MODE INSTRUCTION word and 
^ Ihen Ihe COMMAND INSTRUCTION word. Thereafter. 
£3 every conlrol wrile to Ihe device Is Inierproled as a 
COMMAND word. II II Is desired Id re-program Iho MODE 
■ REGISTER a COMMAND REGISTER oil, INTERNAL 
RESET {CRGI, allows ihe nexl conlrol wrlle dala lo be 
enlered Inio Ihe MODE REGISTER 



C/0 = H 



C/D 
C/D 
00 
OD 



mode instruction word 



COMMAND INSTRUCTION WORD 



DATA 
CHARACTER(S) 



COMMAND INSTRUCTION WORD 



DATA 
CHARACTER(S) 



COMMAND INSTRUCTION WORD 



TYPICAL DATA BLOCK TRANSFER 



OPERATING DESCRIPTION 

The WD2I23 fa primarily designed lo operate in on 8 bll mi- 
croprocessor environment, although other control logic 
schemes are easily implemented. The DATA BUS and Ihe In- 
terlace conlrol signals (C3~i, CS2. C33; CD, RE. WE) should 
be connected to the microprocessor's data bus and system 
control bus. A 1.8432 MHz crystal should bb connected lo 
Iho WD2123 as shown In figure 5. The aoproprlate TXC 
(RXC) clock frequencies should be programmed via sysiem 
software. Dillerent Baud clock configurations are possible, 
such as separate Iransmil and receive frequencies, and are 
outlined In Ihe general description. 

For typical dala communication applications, Ihe RXD and 
TXD input/outputs can be connected 'o RS-232C Interlace 
circuits. Interlace control signals. CTS and HTS. are con- 
trolled and sensed by ihe CPU through the COMMAND and 
STATUS REGISTERS and can ba configured in several 
ways. The CTS Inpul can be used lo synchronize the irans- 
mllter Id external events. 



The TXRDY. RXRDY, TXE and BRKDET FLAGS may Be 
connected 10 the microprocessor system as Interrupt Inpuls 
or Ihe STATUS REGISTER can be periodically read in a 
polled environment lo support dala communication conliol 
operations, 

The 5BRK bll ol the COMMAND REGISTER (CR3) is used 
lo send a Break Character. (A Break Character Is detined as 
a Starl bll, and all zero data, parity and stop bits.) When Ihe 
CR3 OK Is sel to a "1", H causes Ihe Iransmlller output, TXD, 
to be forced low alter Ihe last bil ol Ihe last character is 
transmit led. 

The Receiver Is equipped with logic lo look lor a breaK char- 
acier. When a break is received. Ihe BREAK DETECT 
(BRKDET) FLAG and STATUS bit are sel to "1". When Ihe 
receiver input line goes htgh (V , H ) tor at least one clock pe- 
riod, the receiver resels the BRKDET FLAG and resumes its 
search lor a slart bll. 



PROGRAMMING PROCEDURE 

The programming sequence ol Ihe two channels will be dil- 
lerenl. depending on whether II Is an Initialization sequence 
(Ihat Is, one performed right afler a hardware masler reset 
occurs) or a re -programming sequence {Ihal is. one per- 
formed to change Ihe protocol characteristics (Parity, rate, 
character length, etc.) after the device has been previously 
operating In the sysloml. The programming sequence dif- 
fers, in ll'Ht. alter a masler reset. Iho chip is set lo expect Ihe 
llrsl conlrof wrrle operation (C/5 - I ) la contain a modo in- 
struction. Any subsequent confrPl wrrfs operations will be 
trenslerred lo the command rnsfrucKon register. 

Now when il is desired to change tho mode insinjciioi 
regtstar contents, the following re-programminq sequence 
should be performed. A Command Control word o' "40" Hen 
is written lo Ihe Chip. This lurns oil Ihe Rccetver and Trans- 
mitter and sets the IR {Internal Reset) bit. This bil causes Ihe 
read/write control logic to expect the next control wnte op- 
eration to be 3 new mode instruction. Aller the new mode 
instruction is written lo Ihe chip, all subsequent control write 
operations will again ba interpreted as command instruc- 
tions. Therefore, altar Ihe new mode instruclron is per- 
formed. Ihe neil command would turn the receiver and 
transmitter back on and resume normal Data operations. 




o 



CO 



R5J32 INTERFACE 



FIGURE 4. WD2133 MICROPROCESSOfl APPLICATION 



* 



t 
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ABSOLUTE MAXIMUM RATINGS 

STORAGE TEMPERATURE: 

Vod 10 V SS 0.5V !□ + I2V Caramlc; — 65"C to + 1 50'C 

VbllageonAny Pin with Respect 10 Ground -0.5V lo +7V Plastic: — 5S"C lo + !25"C 

Power Dissipation 500 Mw. 

Load Tsm pars I ure (Soldorlng 10 sec.) 300 "C 

CRYSTAL SPECIFICATIONS: 

Temperature range 0"C lo + 70°C 

Series resistance 300ato5ODQ 

Overall tolerance ±0.01% 

Noie: Maximum rallngs indicate llmlls beyond which permanent damage may occur, Continuous operallon at those limits is nol 
Intended and should be tlmlled lo those condlllons specilled under dc electrical characteristics. 



TABLE B. DC ELECTRICAL CHARACTERISTICS 

t a - rrc to -7rrc: v cc - s.ov =5%; gnd - ov 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNIT 


TEST CONDITIONS 


V IL 


Input Low Voltage 


— 0.5 




o.a 


V 




V| H 


Inpul High Voltage 


2.0 






V 




Vol 


Outpul Low Voltage 






0.45 


V 


lot. = 1.6 mA 




Outpul High Vollage 


2.4 






V 


'oh "" — ,D0 uA 


Idl 


Data Bus Leakage 
. (High Impedance Stale) 






—50 
10 


UA 
UA 


VouT " 0.45V 
Vout - v cc 


IlL 


Inpul Leakage 






10 


uA 


Vin " V CC 


ice 


Power Supply Current 




100 


125 


mA 


y cc - 

Mo Load 



TABLE 7. CAPACITANCE 

T A - 25"C; V cc - GND - 0V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNIT 


TEST CONDITIONS 


C IN 


Inpul Capacitance 






10 


pF= 


( c - IMHl 


c t/0 


I/O CapttdtoncB 






20 


pF 


Unmoasurad pins 
returned to 
GND. 



AC ELECTRICAL CHARACTERISTICS _„ _ . c „ , „ 

TABLE B. AX. CHARACTERISTICS 

T A - 0-C 10 + 70C; V cc - S.0V ;5T.; GND - OV 



SYMBOL 


CHARACTERISTIC 


MIN 


MAX 


UNITS 


CONDITIONS 


BUS PARAMETERS 
Read Cycle 


' AR 


Address Slable Belore READ (CS.C/DI 


50 




ns 




Ira 


Address Hold Time lor READ (CS.CfD) 


50 




ns 




ire 


READ Pulse Width 


230 




ns 




|ro 


□ala Delay from READ 




200 


ns 


C L =- 50 pF 


Iroh 


READ to Data Floating 


25 


200 


(IS 


CL(Max) = SOpF 
C|_(Mln| = is pF 



5 

o 

ho 
to 



Wrtte Cycle 



' AW 


Address Stablo Bo lore WRITE 


50 




ns 




IWA 


Address Hold Time /or WRITE 


50 




ns 




IWE 


WHITE Pulse Width 


230 




ns 




Ids 


Data Sel-Up Time (or WRITE 


TWE 




ns 




'WDH 


Data Hold Time lor WRITE 


100 




ns 





OTHER TIMINGS 



l TXC 


Transmit CI OCX Period 


1.6 




us 




torx 


TxD Delay from Falling Edge of T*C 




1000 


na 


C L - 100 pF 


' SRX 


Rx Data Set-Up Time lo Sampling Pulse 


200 




ns 


Cl - 100 pF 


'hrx 


Rx Data Hold Tima to Sampling Pulse 


200 




ns 


C L - 100 pF 


'tx 


Transmitter Input Clock Frequency 
Ix Baud Rale 
16* and Wi Baud Rate 


DC 
DC 


500 
600 


kHz 
kHz 


Clock 
50% Duly 
Cycle 


'tpw 


Transmitter Input Clock Pulse Width 
1x Baud Rmo 
I6« and 54 x Baud Rate 


1.0 
BOO 




us 
ns 




'tpd 


Transmitter Input Clock Pulse Delay 
Ix Baud Rate 
16< and 6<>x Baud Rate 


1.0 
BOO 




us 
ns 





TABLE 9. A.C. CHARACTERISTICS (CONTINUED) 



SYMBC 


CHARACTERISTICS 


MIN 


MAX 


UNIT 


TEST 
CONDITION 


IHX 


Receiver Inpul Clock Frequency 
1x Baud RatB 
16x and B-ix Baud Rato 


DC 
DC 


500 
BOO 


kHi 
kHl 


Clock 
50% Duly 
Cycle 


!rpw 


Receiver Inpul Clock Pulse Width 
It Baud Pale 
1Ex and Hi Baud Rate 


1 0 

800 




us 
ns 




Irpd 


Receiver Inpul Clock Pulse Delay 
Ix Baud Rate 
16x and 64x Baud Hale 


1.0 
800 




us 
ns 




Itx 


TxRDY Delay Irom Center ol Slop Bit 




a 


Irxc 


C L -50pF (16X) 


Irx 


RiRDY Delay Irom Canter ol Slop SI I 






Irxc 




■ is 


Internal BRKDET Delay Irom Center 
ol Data Sil 




1 


RXC 




»TBD 


TxRDY Delay Irom Falling Edge d 
WRITE 




450 


ns 




'TOD 


TXD Output Irom Falling Edge ol 
WRITE 






'txc 




>WC 


Control Delay Irom Rising Edge ol 
WHITE (fits) 




200 


na 




<cn 


Control to HEAD Sel-Up Time (CTS) 




1 


'TXC 




'MR 


Master Reset 


500 




ns 






FIGURE 5. A.C. TEST POINTS 



"V 



FIGURE 6. READ TIMING 




o 



FIGURE B. INTERFACE CONTROL TIMING 
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77X- 



FIGURE 9. TRANSMITTER CLOCK AND DATA TIMING 
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FIGURE 10. RECEIVER CLOCK AND DATA TIMINGS 
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TRANSMITTER OUTPUT TIMINGS WITH RESPECT TO TRANSMIT CLOCK 




FIGURE 13. TXRDY TIMING 
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.Hardware- . 



n h irdware do s i sterna de d i sk ettes T I NEX , daqu 1 para a f re nte 
.r-fv r -i do apenas por FDD , e const i tu 1 do por duas partes bas i car ; o 
, o-r..i>i.-ni:.Q formado pelo centre lador, as u."rudades de disco e a font.- de 
* X imentacao e o "interface" qu.e estabelece a ligacao entr-e esta e o 
ipectrum e inclui a extensao do EflSIC do Spectrum •: FDD-BHS1C 

H a - I Tf t e r 1'" a c e . • , - 

D interface' come se pod hi- ver no esquema anexo , .. d x spoe de 4Kb de RuH 
-.ii. EPROt'1, elide resides as retinas de extensao do Bl-lSiC e comun l cacao com a 
i.mdade de discos, iKb de RHH > u.ti 1 icada para armazenament.o de variaveis 
de si sterna e buffers de dados, para as retinas de comuni cacao, urn per to de 
comun i cacoes bidi rec i onal e 1 o-s i ca de corn an do . 

0 map a de mem or i a do i nterf ace e. o segu i nte : 



vjyOdh - IFFI-h 
£00 Oh - 3FFFh 

OEFh 



ROM 
Rfifl 

PORTO de COMUNICflCQES 



0 espaco de enderecos ocupado, nao cor responds- ao tamanho das 
memorias uti I i::adas, existindo per tan to varies ecos para cada memor ia. 

0: o m o s e p o id e o b s e r v a r , o e s p a c o "j. s a d o e o m e s m o d a R 0 1 ' I d o 
Spectrum, U cent" Lite e resolvido pel a lo9ica do interface que se'Leciena 
uma oil ou.tr a RON, con forme o est ado de urn biestavel interne. Este 
■necanismo e acfuado pe lo processador , ao executar urn ciclo de "operation 
r.ode fetch", em determinados enderecos. Rssim 080 Oh e 0008 h selecionam a 
ROM de ex tens ao e 0604h a RON do Spectrum. 

PI esc o 1 ha d os e- n d e r e c o s d e e yi f r a d a n a R 0 M d e e x t en s a o , f o i f e 1 f a d e 
•no do a ganhar o centre Le do computador.. apes urn "cold start" <. OOOOh > e 
se m p' r e qu e o 3 p e c t- r u m d e t e c t e ij.rn e r r o id e f u n c i o n a m e- n t e ''- 0 O 0 o h . ;i ■ H 
re en trad a no Spectrum e f e i ta per- urn sa 1 to i nd i recto , atraves da i nstrucao 
RET que se encentra na posicao 0604h da nova ROM. 



1-b - Unidade de discos. 
1 - b - 1 - C o n t r o 1 a d or. 

Esta unidade e re Lati vamente complexa pelo que a descricao sera 
sumar i a . 

0 c o n 1:- r o 1 a d e r * e u i >'i c o m p u t a d o r a u to v. o m o b a s e a d o n o m i c r o p r o c e s s a d o r 
280, com ,16 KD de RMM, 1 Kb de KON, centre Lador de discos, centre I ador de- 
can a i s as i ncronos , por to bidi r ecc i ona i de comu.n i cacoes e 1 o*3 i ca de 
co man do « 

R R0H, que esta acta 1 . /a logo ■ apos urn reset, tern urn pequ.eno proqrama 
que Le par?, memoria, a partir de 3! : OOh, o eonteudo do sector 0-, da pista 
0 j do disc o i i e t e i - m i n a c <.• m uiu a i :r'i s t r" u c a o J I -* 3 Fu u h . 

F agendo o set do bit 6 do per to OEuh do centre \ ador , esta RON- e 
desact- 1 vada e a Ri-iM pass a a ocu.par os pr i me i res 1 6 Kb de espaco de" 



jJ'O POY'ltO de 

j.nica 1 imi 
-~ o 1 egaoas . 



£ - ° l - l - tJ - l3; : :*ci'-. par,?, c::i'-r-e93.i- o TOS era memory , . r , 

urn- reset. Ho pr— ;;e;ro s-ctor das diskette;; di sU'u bu : das mm n ,- l .-^ 
-5ta-u.Pi Pro^r:;!V|.= qu- e,- -cu, tado .3. Partir de 3FuUh instala o T03. 

u control zdor de discos e u.m circui to integrado lffP'i, d* f i rm n 
,|, -- : '- ;ri " 1 C'l-aita L . d>. mosma t'liulia que a sen- 17:^; e v7i.<k; da mesma m^nV 
ta ca programacao , e compat i ve 1 com estes t tendo come, 
j facto de nao suportar uni dades de disco d,r, £ 
; ' J ' 5 '- d * •i-nd'.;-rec.?.r.>rni:.o do integrado e o per to uS^b. n h^rdwar^ 
surorta ate 4 discos s 1 mul tar, earn- nte . 0 cabo de ligacao e standard' p.^rn 
drives de 5 l-"4 polegadas, com as qua is as drives do FDD sao compa M v--i- 

U Lontro Lador as 1 ncrono e urn circuit* integradr. £12:-:/ d* firm? 
Western Digital e ir,cLu.x do is canais asincronos, totalmente ind.-p-nd.-n^s 
qu "-_ *--tao Ligados, por lntermedio de conversores de nivp-l ^ fi.-h-ir 
nar-_adas uanal_.a e canal _b- Este circuito mcLu.i ainda, urn "b^'-d rVt-*' 
venerator" du.p Lo qu .e comanda a velocidade de fur,c i onamentr, do-; dni- 
canais. E Possivel programar este circui to par a diversas cnmbiri.^-n— #1 
/eiocidade, pandade, numero C !e bits por oaraeter, etc. ■ Rs ba ~ d,^ 
rider euar^-Ti to para este circs' itn --.^n r-it'ii-i 4;.~i!~, f.--i----r-, i . . - - 4 

canal _a e canal _b e 1 8h para o "baud rate generator" . ' 

Para ;i nf or maeao [v,a 1 s deta lhada sobre estes dr, is ■- i 1-.-1 1 i i- 
.•nte^raaos, consul tar a documentacao da Western Digital err, anexo. 

Ex i stem no controlador mais dois portos de IsQ para " 
sistema. Urn e o porto 



cori'iando do 

G -- domu/ni cacoes com o Spectrum, onde o bit 7 e 



Sinai 




bit 


0 


bit 


1 


bit 




b i t 




bit 


4 


bit 




b i t 




bi t 





Drive select 0 - Escolha da unidade de di-m .^rtiv^' 

Drive select 1 - Idem 

Drive select 2 - Idem 

Drive select 3 - Idem 

Side select. - Lado da diskette a u.^ar 
Double Density - Seleccao da densidade do disco 
■ e,:,o1:, - Paginacao da ROM de Bootstrap 

In Use - Luz dos drives 

Estes dois portos estao respect ivamente em £Fh e QE0h. 



i . b . 2 - Un i dades de disco. 

Pis un i dades de d i sco forr.ee 1 das com o FDD , suport* r-i d^n- i d => d- 
samples e dupla, tern 4© Pistas e urn tempo de acesso Pista oi-^ ^"3 
n t o - H c a p a c i d a d e t o t a 1 n a o f o r ■ m -a t -a d e d e 2 5 i£i K 0 . 

^_ Dentro em breve, havera a disposicao" ~do" publico unidad^-^ d ^ di--.-n 
_:om dU Pistas e duPla face, tendo Portanto, urna capaeid.^. tm- , L "^o 
tormatada de 1Mb. ' 

Estas un 1 dades usam o BUS standard SHUGhRT, par 3 di-mc v , 1/4 
ie mode que o si sterna FDD Podera funcionar com outras uni dades de "disco di 
car acter i st 1 cas seme 1 ha rites . 



1 « b . 3 - Fonte de H 1 i mentacao 



Pi fonte gera -i-o'V e +12V e pode suportar urn contro 1 .3 d.-.r p d.i-- 
. . n 1 d .? d e s d e disco, " 



0 p r o g 1-- .3. ru .7. F 0 D - B l i S 1 C c o n t i cl o n a £ P R 0 i'l do i n t e r f a c e 

/ r i O 3 m O d u. L Ci :; ■ , d O S q U a. I 3 d ' r 3 C a. C 3. I'm O 3 3, a. ft -3. I I S e S i Ti t -3. 1 1 C a. , 
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£ . a - f\ vi a l i s e s i n t t i c a . 

R e x t e n s -3. o d ci B R 3 1 C d ci s p e c t r u. m e b a. s e a. d a. n o pr o \ o n g a. m ■ ri t d d a 
j. ri a 1 i 3 e s i ti t a 1. 1 c a. d -3. s 1 i ri h a s d p r o -3 r a m a 'L e v a n d o e m c o *n t -3. o s ri o v o 2 j 
comaridos . 

Todo s os err os detectados pe I o Spectrum d.3.0 or i =1 e r-i .3. urn sa. 1 to para. 
-j ~; Tide re co ■jCuSh., onde- tern rrucio a, rot in -3. de processa.merito de erros. R 
Passagem do pro 9 ram .3. por este I oca I act 1 va o mecan i smo de pag i nacao e o 
r C 1 9 r a m a d e e x t e rt s a o f ' i c a '2' 10 c o r 1 t r* o I e d o c o m p u. t a. d o r . 

t! ua. ti d o e d '5' t e c t -3. d o u. m e r r- o , ti u m a 1 i ti h a d e p r o 9 r -3. r-'i -3, o ij. c o ro -3. n d o 
d i r e c t o , o p r o 9 r"' r> 1 -3. d e e >■: t e Ti s -a o v €• r i f i c -3. 3 e o ' ' e r r o " - t " o i p r" o v o c 3. d o p o r u m 
d o s ti q v o s .c o f''i a n d o s . -3. ti a L j. s a ti ' J o a "l i ti hi a •* r« i c a u. s a -3. p a r t. i r d o 1 ir> c a 1 o n d e o 
ipectr-u.i'i'i detectou. erro. C-aso est a a/nal ise fa'the^ o estado do cor>'ipu.tador 
e r epos to e o comarido devo I v i do ao Spectrurfi j exac tame rite na mesma pos i cao 
onde 1 1 'nha si do ret 1 rado , prossecju. i ndo o p recess a m e ri t o 'norma \ de erro . 

R s x ti t -3. e- d o n o o c o n 1 a, n d o e v e r i 1 c a. d .3. e , q u. a n d o o p e c t r u. ro s e* 
s-TicoTitr a em modo de ^.'^cecu.cao * o coj'i'iarido erttr e'dU.e a r ot i na respect i va . 
Qaarido est a term i Tia e cFiamada urn a rot i na de process a m e ri t o de f" i m de 
-omarido qu.e pode , em a I guns cases , entregar 3. i ti ici a.t i "./a ao IDS ( Ex : 
=-scrita no ecran no caso de CRT# '? e que termina processando os eventuais 
erros e devo'Lvendo o comarido ao Spectru.m. 

Caso o Spectrum esteja apena.s em modo de analise sxntatica., poj-"- 
e x e rn p 1 o q u -3. n d o s e e s t a a c r i a r u p'» p r o g r- a m a * o s i r» a I d e e r r-- o e e I i m i n a d o e 
o control, e devoLvido ao Spectrum que aceita a Li nha inclu. indo o novo 
co ma ndo - 

GJ u. a ndo a ana I i se da nova s i ntaxe fa I ha > o contro I e devo I v i do a7o 
Spectrum , por 1 i ntef-med i o de urn sa 1 to par- a o e rider eco guar dado na var 1 ave 1 
de si sterna VECTOR . Rpos urn reset est a var i ave I e i n ical iz ?.da com o 
i- n d e r e c o d a 1- o 1 1 n a d e r et o r- ti o -3. o S p e c t ru. m , m a s p o d e s e r X t e r a d -a p a r a 
qua. 1 quer out r-o va I or- , da ndo a poss i b i 'L 1 dade ao ut ill zador de cr i a.r os seus 
p r- o p r i o s c o m a n d o s c o m -3. s i n t a :■< e q u e d e s e j a r . 

hi o t ' i m d ci s Ti o v o s c o ro a n d o s j o r' 1 e t c> r n o -3. o 3 p e c t- r u. m e f e i t- o P r c> r u rri 
sa'Lto F^ara o endereco qi.'.e se encontr-?, na variave'L RBuRT, o que permite ao 
ut i L 1 £ador i nter-ceptar o retor no ao Spectrum e a I ter ar o modo cowc* os 
c ci m a ri d o s t.e i - m i n r«~j . E s x- a. f a, c i I i d a. d >■•• e- u t- i \ r- 1 -3. r*' a a 1 1 e r a. r o p r* o c e- s s a. m e n t o d o s 
erros- 

Ho capitulo de exemplos sao desenvo 1 v i das apl icacoes destas 
poss i b i 1 i dades . 



e c om p o 3 t o p o r 
as rot i Tia.s d>: 



R troca de informacao entre o Spectrum e a uni dade de disco e feita 
p o r- u ri'i c ci ti j ij. ti 1;. o d e r o 1 1 n a. s q u e e n v i -a m n l 1 . m s e n t i d o e n o u t r o p a. c o t e s d e 
inf or ma.cao* 

C a. d a. p a. c o t> e e c o m p o s t o p> o r* u ro c a. t' e- c a I h o .. o s d a. d o s p t -1 o p f* i a. f ri e - ri t e 
d 1 1 o & e u f'i b y t e q u e e a s o m a. tr u. n c a d a d e t o d o s o s b y e s a. n t e r i o i ■- e s 
checksum So sao corisidera.dos do is tipos de pa.cotes ■ dados e copiandC'S- 

Mas cofiun i cacoes adri'i i te—se - qi'.e- o Spectrum tern sempr-e" a 
p r i o r' i d a. d e j s o a, c e d e n d o q u a. ri d o o i n d i c a e x p r ■ e s s a m e n t e . I* ■) a. o h a. d e s t e ro o d o 
c o ti f 1 1 1 1 o s e m r e I ■3. c .a o a. u t i Liz -3. c a. o d o c a. n a. L d > 1 c o m u ri 1 c a c o e 3 . 

I " o d o s o s c o m a. '1 '1 d o s s a. o e ;■< e c u t a. d o s p e ' o S p e c t f "■ u m d e u m mc- d o 
seme 'L havite . Caso ha. ja da.dos estes sao enviados primeiro e o si sterna de 
discos guar da--os num but ter i n ter no , er>'i sequ 1 da e env i a.do o coma, ndo > 



1 ' 1 C 3. T'l CJ 0 O 'O ['-• C C t f" U. n i a 9 U a r d I'' 1 a i- "■ e :"• p O S t. a q U e 1 T'i C L U 1 'J. p I a m ' ji- Ti S -7. 9 *=r i> i d e e r I- " 1 0 
C aS O S e , j O C -ii'. S O . R I'"' " £ Y e P I P I 1 f 1 ■:: I'"' V -3, f M O S SI PI U 1. r" d O P O Tl t O Ct O '•/ i S t 3, d 

x 1 1 u. t u. r a a a b e r t u. r a. d e u. r» i f i c I"; e 1 r o < i j. m e x e m p "L o d e t a L h a d o s e r a d a d o m a i s 
:-arde >- 

1 Env i ar o no me- do f i che i ro a abr i r - 

£ ~ E n v i a. r o c o m a n d o d e a b ^ r t u. r- a c o m o s p a. r a m e t f ■■ o s 
n e c e s s a. r i o s p a. r a i d e n t i t ' i o a r o i n o cl o d e a, b e r ■ t u r -3, « 

3 - Receber a 1 'nd 1 cacao de f 1 m de corn an do - 

4 — Processar o eventua I erro Ex ■ i r ' ,i che 1 ro ria.o €■>' 1 :"t-e > . 

Para fac i I i tar est a 3 tarefas ex i ster't var 1 as rot i nas que estao 
■J e s c r i t a s n o b 1 o c o s 6' q u i 'n t ( . . 

2.*c ~ Tabela de Saltos. 

T e 'n d o e rn v i s t- a o p r o q r ■ a rri a d o r e ri a s s e rn b I e r e x i s t e a p a r 1:- i r d id 
eridereco ( 36yo"h u.r»'ia tabela de salvos qu.e da acesso as principals rotinas da 
c < 'Ii I * I de extensao - Esta 'tabe- L sera. r»'ia'nt i da constante -3.C' 'L otiqc das d i versas 
;ersoes do pro^irama que poissaro vir a ser la'ncadasj de mo do a manter 
compat i b i I i dade cofi todos os pro-srafias em assemb 1 er dese-nvo L v 1 dos pe L os 
u.ti 1 icadores. 

0 uso de rot i nas que 'nao con stem - da tabe 1 ou d i r'-ectamente do:=r 
3-nderecos das que const am pode Levar a problemas de incompatibi 1 idade e 

n a o e r eco rn e n d ad o . 

H o u. 1 1 1 rn o c a p i 1:- u. L o i"i a u m a lis t a d e t o d a s e 1 a s c o m u m a 

=■ x p 1 i c c a, o d e t a i h -3. d a d o s e u. f u r 1 c i o n a m e n to e d o s s e n. s p a r a m e t r ■ o s . 
Pretende-se aqu. 1 dar uma v i sao -a era 1 das mesmas . 

Estas rotinas dividem-se em 3 grupos- 

1 — Comunicacoes - Rotinas de transm issao e recepcao- 

2 - T r a ti f e r e n c i a d e c o n t •? u d o d e m e m o r i a - V a r i a n t e s d e S R V £ e L Q fl C 1 . 

3 - Ut 1 1 i tar 10s. 

Ho prime- i ro gru.po encontram-se as se-au. i rites ■ 

p U "I ' D R T - E n i b 1 o c o d x d a d o s p a r a o F* C 1 D . 

P U T C 0 M - E n 1 a c o m a n d o p a r -3. o F 0 0 . 

GETBLOCK - Recebe dados ou comandos do FDD- 

SEI-IDBL ~ E n v 1 a p ■?. c o t "s' p- .3. r- o F D L> < u s o e s p e c i a 1 j. z a d o ) . 

GETBL. - Recebe pacote do FDD. 



Ho segundo 

SflVEP 
LURDP 
WR 1 MEM 
ftDMEM 
RDBLUC 



Guar- da em d i sco progr-ama ou mem or 1 a - 

Carres a do d i sco pro grama ou. mem or- i a . 

G u a r- d 3. e o d 1 9 o n 1 j. m j- ' 1 c h e i r - - o . 

Le cod i 90 de urn f 1 che i ro . 

L e t e £ 5 6 b y t e - s d e u m f' i c hi e i r o . 



Ho ultimo : 

GEMS - Executa rot i nas do Spectrum charnando— as da ext.ensao . 

R E S R 0 3 ' I H - T e r m 1 n a c a. o d e c o m a n d o s . 

0 pro'cesso de comun i cacao e de 1 i cado pe 1 o que se reeomenda que as 
rot i nas de comun 1 cac ao se j am us a das sem a I ter acao . 

MS rotinas SENDBL e GETBL *nao test am a condicao.de " BR Eh K" e ten tarn 
a c o m u n 1 c a c a o a >i n -a s d e z v e z e s j p e- L o q u e d v m s <e r - ' u s a d a. s q u a, n d o o 
uti 1 izacor inc Luir o sou proprio processamento de erro^ ou pretender urn 
m a i o r c o n t r c< L e s o b r - - e- o m o d o c o r<'i o s c o w. u n i c a. c o e s s e p r c> cess a. m . El a. s s a o a. - 
base de todas as outras rotinas de comun i cacao e podem ser usadas para 



Uip i ementar var x mtes c!.j,s outr-o.s: rot inas d i spon i ve 1 s - Ma r- L i.d -.^e , a s 
pestantes " rotanas . d x spurn ye x£ . na. ta.be la-, nao sap -e^^-L-i - : <.t \ a i. s_ . e,. i ^ai^ 
- presentad as apenas ' papa ev i tap dup 1 1 cacao de cod i go pe > j. par te do 

.ti I izador. 

Todas ' estas rot i nas t - var x a^'ej. s .. e . but 1\ OP'S • est ao n a . i'.g ::. na -de 
ext^ns^o de fcHSIC e . para J^ep. .acos:Siq- a,-elas-- c- necessar x o .. j^e L ^na.-La,- o 

tue se conse'dU'? actaarido o mecan 1 smo de paginacao.' ChaiMa--se a" "v^'.Y^cao' para 
j f a c i- o d o r>*i e c a n x s m o d -2- p a g i n a c a o a f e c t a r a p e ri a s o e s p a c o d • :. r- '. e nv o r ■ x a- d e 
O 6 0 0 h -3. 3 F 0 0 h est a ti d o -a R hi II s e r m p r e a. cessi v e 1 « 

Papa se lecionap a pagxna. de extensao e necessa.Pio farer urn CFlLL ao 

-ndepeco StfOSh com U 'no pegxsto IV. 3«~- este reg i sto nao for y o programa 
d 6' £■ x 1 e n s a o a s s u. m e q u, e s e I;- p a t a d e u r>'i e r r o c o ti v e Ti c x o n a L d o 3 p e c 1 r u. m o 
ten ta processa- 1 o , o que poss x ve 1 mente sera desastroso - li rot- x na su.ger 1 da 

■■ara actuar c . mecariismo e a segu. i'nte : 

' r . 

PUSH ■ IY ; preservar XY / 5? - r 11 /1/ 

L D I ''1'' j © j v 1 o r r q u. e- r ■ i d o 

CliLL S j o contro L e dcvo 1 x do 

POP 1Y j recu.perar 1 Y 



A >/?>-■■ ' ; . - 
< / 



Mo so 1 ecc i o'nar a pag i na de exte'nsao o oxocutada a i Tistr^ucao D I pe 1 o 
que' os- s i nax s de i nterru.pcao de i xar>'i de ser aterid i dos . Ex i ste no en tan to 
■'.fia xnstr'j.cao RET no endereco 6y38h para que no caso do u.tx I xzador os 
ligar copi o pr'OC'E'SSador era n'todo 1 j os. efeitos nao sejaro desastrosos- Ho 
endereco d683h esta u.n'ia xnstru.cao EI de modo a que ao reentrar na RQM do 
Spectrum a^ i nterr u.pcoes vo 1 tern a. ser a tend i das . 0 ut 1 1 i zador- pode 
sortanto optar pop u.rn QHLL y6u3h ou. CliLL 06y4h para selecionar a ROM do 
3pectru.ivt respect ivamente com e sera \ igar o pr-ocessafnent o de 
" interrupts" . Faz-se no tar que enqu.anto a ROM de extensao est i ver- 
se 'L ecx onada as rot x nas de te-c 1 ado nao sao execu.tadas e pop tan to a's 
yariaveis ; 3,ssociadas KSTflTE. LFlST_K e FRAMES nao sao actual izadas. 

P p r o c e s s a p'i e n t o d e H M I ^ t a 1 c o r«'i o a. c o n t- e c e n o S r- e c t r u p'i j na, o est- -3. 
d i spovi i ve I ao utilxrador. - - — - ^ - • • - - - - - - — - 

Para obter i nformacao ma. i s- deta I had a sohre o conteudo da ROM 
FDD-BRS I C recomenda-se a seguinte potxna : 



PUSH 
LD 

CHLL 
POP 



IY 

I Y , 0 

o 

IY 



j pag x na.u-ac 1 



LD 
LD 
LD 

LD I R 



HL , @ 

DE j BUFFER 



j inxcxo da ROM 

j local dxsF'Onxvel em RftM 

; t a m -3. n hi o d a R 0 1 '1 

; t p a ti f e- r- n c i d o c o d i 9 o 



JP 



603H 



j p e t o r n o a o S p e c t- r u m L 1 g a n d o 
j interrupts 



Esta rotina trans fere o conteudo da l<0f'1 FDD-Bii3IC para RHM onde 
pode ser anal xsada pop u.m ppograma mom top. 



to 



- L, ! • • p Los. 

Neste cap i to. I o ^ vao set'- desenvo Iv idos alguvis • exemp L os , com o 
ropo:: i Co oe or' 1 i evitar o prograrnador em a-ssemb I er . 
- ■ - * Rssurne—se qu.c j : o utx I xzador & rarjxiave hnente t" Luevrte em pro^ramacao 

.rj s 3 ,» r,- ( [ ]■ ■■ rj n ^ :~1 !■ j ; C O Tl t"l 6' C e a S r O t 1 Vl ■■3. 5 O I' 1 '! R 'J M O o t ' 'J. "f 'l c i O V I a r«i e Vi t O d O S P/- t r C' 1 

■ d i spoor:- dos me 1 os viec-essar i os para o desevtvo L v i mevito de pro-dParoas naqu.e L a 
i. i 'ngu agem . his uiC \\- mon leas u..:ad ?.s 'nos exemp 'L os sao 2 i L oq sta 'udard . 

u uso do pro gramas mo n x top papa o teste das roti'nas destrivolv: das e 
1 e I i c a d o » D e v i d o a p a 9 i vi c a o , r i a o e p d s s i v e 1 s a r a s P o s s i b i 1 x d a d e s d e 
Horace " e " break po i nt " rtos trocos de cod i 90 que sao execu.tados recorrevido 
a ROM FDD-BHS 1 C , Tier''! e poss i ve I , corn o men i tor > I i star" 1 ou a I terar 
i i rectamente o coviteudo da memor i a da sesunda pag i via . kecomevtda-- so nes te 
: a s o , q u e s e i n c L u. a I'm ti o s p r o 9 r -a. m .3, r o t i vi a s *t e 1 p o r a r x a s d "2- t e s t e > f e i t a s 
I evavido em cent a as caracter i st i cas do won 1 tor d 1 sport i ve "L . 

Nestes exemp I os , sac u.t i "l i r-adas .as rot x rtas a cess 1 ve is pe 1 a tabe 1. a 
i e s -3. 1 1 o s . Q u, .3. 1 q ij. e r d u. v i d a e m r e 1 a c a o a o s e u u, s o e P -3. r 1. 1 c u. I -3. r- i d a d e s , p o d 'Hi 1 
: ;er esc I ar*ec i da pe 'L a L x sta do u. 1 1 x roo cap x tu. I o . 

h-!as rot x nas en'i que ha x viteresse devo I u.cao do erro e f e i ta ep'i BC , 
•je rnodo a qu.e PR 1 NT USR XtftfHX ou. LET fi=U:i.R XKXr-iX perm itam ij.r>i faci I acesso 
jo BBS 10 a este. 



5.-3. — C o f n Vi d o d e sis t <-£ rf ta « 

Este tipo de comavido e Qeralri'iente o ma is f'acxi. de irnplemevitarj ja 
;u,e ri'iov i me vita pou.cos parametros . Sao os equ. x va I evites aos coniavidos 
l_ I ST't: j CRT-t-i j GOTO^ Pa thname j etc . « Todos sao execu.tados de u.m rnodo rnu i to 
seme Ihante e o pr-ograma apresevitado pode se r fac i 1 mevite a I tei-"-ado para 
?xecu.tar qn,.i, 1 qu.i^r urn de 1 es - 

Ho exemp I o op tarn os pe I o Cfll':i-- que vios parece ser o que tent 
resu 1 tados ma i s espectacu I ares . Ha pr xme x ra versao > a rot i 'na apresevtta a 
d i rector' i a correrite e 'na segunda o equ. i va 1 evite a ChT : £ " + . cod " ■ 



; TIMEX-SOFT 

i ROT I HR DE CRT PRRfl 0 FDD 
> 

j Retor via com o cod x qci de erro 'no acumu. 1 ador 0; y se ti'.dC' bem > 



BUFDRT 
BUFCOr-1 
PRGEiH 
PhGEOUT 
plJTDRT 
PU TCUH 
RESP0S- hi 
j 

DPYfiLL 
DPYF1LL 



j CRT:*: sxmpi 
CRT! 



EblU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 



PUSH 
LL> 

CULL 
PUP 



£UUUH 
d 1 U0H 
yyU8H 
UPU3H 
U6U5H 
U6U8H 
UbibH 

11 
I'd 



IY 

1Y ,U 

PliGEIh 

IY 



; d i s p 1 a. y d x r e c t o r x a c o r r e 'ft t e 

j d x sp I ay f x che x ros da d x rector 1 a 

j corre'nte de acordo com a rnatriz 



j rot i na de p ag i viacao 









Hi LI i . — i — 










LD 


'i, i.' Ul L"_'l 1 j j M 


J ^ _ ".j i -1 l 1 1 „ r „ '.h 1 ' 1 V ♦ 1 * " J 








LHLL 


PI l'l [ "'( [M 

I U I LOl 1 


h <z- rt'..' T r"i Hi'i t"'\ l ri "4 Ti fl C\ 
j — M V J- — — J — —1 — 1 > - • 1 1 ^ 








LHLL 


pf~ C; [:■ |"| |" Cj 


■-4-' i rri H ri i"" I'm : ^ Y'n"l r M i *"'■'»: it-- 1 1" ^3 


d 0 t- '2' >■ 






LD 


Hi •', BUFGGPI+£ 


> j cod 190 erro 








LD 


B, 0 










LD 


C , R 


; p as 3 a 9 <i- n'i d 0 >=• r r 0 p r a 0 ^ 


UHGIG 






JP 


PRGEOUT 


; retor'no 




i 


Uf lO'J'. 


j S O £ t IC 


,r 1^ x r 0,^ u': 


rii-uHi'i l— r"i Tii + 1 1 \\ 1 




CM 12 




PUSH 


1 v 










LD 


I 'Y' i 9 










CRLL 


r Hbc 1 N 










POP 


T V 
if 










■ LD 


l"'.L~ 1 11*1 ',lVT 

DE j BUI t'H 1 


j e Ti d e r eco d 0 b u. f t" e r ■ d c 0 fi u n j. c >; 






LD 


HL; 1 E.S 1 U 


j " da mat-riz do s t" 


icheir-i: 






LD 


BL j L-Ui'lr 


j c 0 r'l p 1 r i ri - ! 0 ti 1 0 d a ru -J. t r i 2 








LD x K 




; traTisft'fe o texto 








Er. 


I" 1 ! IT Ul ! 

L'fci i riL 










LD 


\ hl } i y 


j OS ^tfrtVUs 'i' ti'l '--t; r I'll 1 !■:?.[ 








LD 


H j LUnh + 1 


;o cooipriri'iento inclu. i 0 0 








.-,t 1 

LHLL 


] U 1 Dri 1 


; ertvia -a rnatriz 








LD 


H j Dr 1 r I LL 










LD 


r' 'PI 1 1"- 1™' Ivt 1 Ci 










1'-- 1 "j 1 1 

LULL 


r U 1 LUH 










LHLL 


Ktor Uo i H 










LD 


Fli( BUFCOP1+£ 


/ 'i ■ i - *- 1 - ^, ('"I i *~\ r~i cZ< h"- I- - - i—j 








LD 


B , @ 










LD 


G , R 


. — I'd iH r~f 1=' K"' r*i Ci 3 h"' ra r** 
j p* 1 ^ '_J ^ 1 ■ f \ ^ 1 i f— '» , I V, 


riH'-; i r 






JP 


PflGEOUT 


j r t o r -1 'r'i o 




FEXTG 




DEFM 


"h-. GOD" 






J 

LUnF 




t L-l U 












END 










Par- 3. 


Lterar e 


StaS rot i T1-3.S 


F 1 '3. r- a C' 3 c o r«"i -3, ti d C' s s 'd i ti s j ti ■= 


i.sta tr 


OS COd 190S d p i' 


c 0 r>i a'n do 


OS CO I I'VjT"' 


3. p 1 r 1 ri'i p;' i r ■ a o u. s e 9 u ti d .3, ■</ e s -3. c 


:> j co i'!t' 


terihar'i 


ou. nao 


r avr 1 ii'- 1 . 


nvx' " - 








DIM* 




ti-' 








LIST* 




Tk' P"PYi"T'«P 








GOTO* 


i''t'i"! T"i 


1 '1 1 / 
L- 1 ■- 








GOSUBtt 






GOTODR 






DKMH:*: 


- CROP 










■ L.JLST--K# 


- DPYH 


.0 H 








FORHHT 


* - FORM 


IRTD ou. GOHFI 


G 






CLQSEtt* ~ CLOS 


;i : lLL 







Poder-i ainda ser u.tilizados os coi'iandos NEXTu e- HE;-: TO , para os qu.ai 
nao ha e^u. i va 1 one 1 a mo BH* I u - 

P 3. r .3. o s c o ti'i a n d o 2 q u. e r e q u <- r e ro d o is "Pa t hi n fm es"i c o i>~\ o & o r im p I 
LET # .i basi:-a co 1 oca- L os u.r«i a se*=iu. 1 r- ao ou. tr o ern BUFbliT , separados por u.r-i 
e e'nv i a- L os coroo se t ossofi u.r'i so - Por exemp L o para o corna'ndo equ. i va I ente 
LET:t; "TtSTEl" TO "TESTE2" e necessario e-nviar: 



TESTE 1 cht-$( S > TESTED chr$<. y > 



' coNp.r i men to dos parametros |.^.r^. U, U 1 DliT seria de 14. 



J.'o - 8P.VE e LOP.D. 



Estas_ f u/ncoes ta L vez se j am as que tern inter esse ma is i m^ d j.ato para 
o programador. bao ^xecuJ;.?,d,?.3 PeLas rotin^s ShVEP e LOP DP e dado o numero 
de p3.r.?.fiiei:ro3 necessar 1 os para as def i n i r , sao cons 1 derave L mente ,-.-1.3. 1 a 
iificeis de u.sar do qu.e as -3.T1t.eri ores. 

H r o t i '11 a 3 i H V E r ' r ■ e.q u e r o s p am e t r o s se 9 1 j. i ti t e s : 





M 


~ tlPU 


de save © 




-a ma 








1 


arra 


j numer 1 co . 










a r r a y d e c a r a c ■:■ e r e s . 








0' 


cod 190. 




EC 


- numer 


0 de bytes - 


4. grav 


ir. 




DE 


- ender 


eco inicia I 








HL 


- numer 


0 da i 1 Ti!"ta ■ 


iO C-3.S' 


:■ de programa c--" LINE 






- compr 


imento do nome em 


B U F D H T < 1 Ti c 1 u. 1 d 0 0 0 




; BUFDH 1 


>- no me 


do ficheiro 








H rotir 


a qu.e s^ 


segu.e J gra 1 


no 


' d 1 s c 0 j ti a d i r e c t. 0 r 


j 0 Tt t e 1 j. d o d 0 e c 


ran sob 


0 no roe de Ei 


; ;ENPLO 


.SCR. 


TIMEr' 


-SOFT 










j 

• ROT I HP DE Sr 


VE DE ECRHN 






j Retorna com 


0 cod i 9C 


de erro no 


acu.n'iu I ador .< 0 se tu.dc^ bem 


JlJFDPT 




EQU 


2 00 OH 






BU1-C0M 




EQU 


E100H 






'AGE IN 




EQU 


0008H 






PRGEOUT 




EQU 


ososh 






'-PVEP 




EQU 


0620H 






oCREEH 




EQU 


16334 




e ti d e r ■ e c 0 d 0 e c r a n 


SCREEN 




EQU 


6D 12 




compr 1 men to em bytes 


SfiVESCF 




PUSH 


I Y 




pa9i'nacao 






LD 


I Y i 0 










CM Li- 


PRGEIN 










POP 


1Y 










LD 


HL.TEXTO 




ponte i r 0 par 3. 0 nome 






LD 


DE, EUFDhT 




Li u, t't'er d e c 0 pi u, n 1 c 3. c C' 






LD 


BC CO MP 




compr i men to do nome 






LD i R 






transfer enc 1 a do nom 






EX 


DE , HL 










LD 


< HL > , 0 




m -3. r c -3, . d e f i ni d e ri 0 1 n e 






LD 


fi, COUP -i-X 




compr 1 men to do b L oco 






EX 


HP , HP 




pr i me i r 0 par a me tro 






LD 


HL,U 




Tiao e usado 






• LD 


DE. SCREEN 










!ld 


BU j SCREEN 







:i ecran 



EiX'' , 'T .. \-\ j y, j t i po ■* cod j. 9c 

CHLL- oli'v'EP ; executa o c o m a n d o 

j LD It < B 1 J F C 0 1 ■ i + 2 > ; c o d i g , : . d e e r- r o 

! LD B,U 

■ • - ; LD UjH j p3.35-?.9':rii do err-e par;.', q BR31C 

[ J P P H G £ 0 U "I ' j re t o r- ri o e p a -3 : n a c .3. o 

TEX TO DEF'M "EXENPLO. SCR" j no me do ficheiro 

j 

COMP ■ EQU $-TEXTO 

END 



Par- -3. segundo exemp 1 o , vinos executor* a f u.ncao i rivers.?, usando -5. 
rot i vi-?. LORDP h Est.?, rot 1 na requer pararoetros d i fere rites : 

< HERDER ) - t i po de f 1 che 1 ro pretend a do . 

< HERDER* 1 - numero max 1 mo de byte a carregar < se 6 e us ado o 

corHpr 1 f'11™ Tito tota L do t icneiro 
1 HErtDER+3 > - e rider eca a L tern at 1 vo de carga <. so y e us a do o 

ender eco que consta do f i che i ro ,'■< » 
C BUFDRT > - no me do f i che iro . 

-co m p r i m e n t o d o ri o m e i n c 1 u i ri d o o y f i ri a I - 

Tl HEX-SOFT 

ROT IHn DE LORD DE ECRRN 
Retorna com o cod i go de erro no acumu. 1 ador < Q se tudo bem > 

j 

3UFDRT EQU SOyOH 

3UFC0M EQU 21©@H 

HERDER EQU 214DH 

-ORDP EQU 0623H 

PRGEIN EQlj uuutfH 

P R G E i J i J T E Q U y 6 0 : j l-| 



LD I Y , y 

CRLL PRGEIN 

POP ■ 1Y 

LD HLj I EX i 0 j no me do ficheiro 

L D D E , B I J F D Hi T ; D u t ' t" e r d e c o m u. n 1 c a c o e s 

LD BU , UUMP j compr 1 men to do rion'ip 

LDXR 

EX DE.HL 

LD f sHL); w ; marca de fim de nome 

LD B , UUI V IP+ 1 j compr 1 men to 1 nc D 1 1 nd'*" n ^1 

LD HL,y 

LD \ HERDER* l ,s HL .; u.sar o valor de ficheiro 

LD ':;HEHDER+3;>,HL ; idem 

LD M ., j 1. 1 po cod i 90 

LD 's HLliDhR ,< 

CRLL LORDP ; executa o comando 

LD H,t. BUFCun+£ jcodigo de erro 



LP B;9 ' ~— - - - . , t 

L p * -c', ft ' j pass as em do erro par-?, o r.»hilu" 

j p ■ p ft G £ Ci U T ; r e t o r n o e p a 9 i ti a c .3. o 

tpstO DEFM " EKEHPLQ , ftCft " TTO ,do t i che 1 r;o , . . . 

1 JP1P : ' EQU $--TEXTO 

- END 

No --a-n LORD do um programa a ROM do extensao encarresa-se do 

Uminar o "pri^a anterior o ir-stalar o novo. Para 58 executar p Ht RLE 

p r nr.„n * L l^oiraivieTito mais cowplexo. ft rot ma semmte *« u MERGE Uu 



pro 

f ichoiro PROG. BAS. 



• T I HEX-SOFT 

, ROTINft DE MERGE DE PROGRRMRS 

; R^tor na com o cod i 90 do erro "no acunmlador C 0 se tu.do bem) 

BUFDRT EQU 

"SIJFCGM EQU 21tftfH 



:HR IN EQU 2138H 

HL_Ti'1P EQU 213FH 

HERDER EQU 214DH 



l-GRDP 
PAGE IN 
'RGEQU 



■1ERGE 



EQU 


6623H 




EQU 


yG£'8H 




EQU 


£683 A 




PUSH 


IY 


j pa 9 i riacao 


LD 


I Y , U 




CALL 


PAGE IN 




PGP 


IY 




LD 


HLj TEXTO 


.; n ci m 0 d 0 f i c h 0 i r 0 


LD 


DE j BUFDHT 


j b ij. f f 0 r d 0 c 0 f'l ij, 'n 1 c a c 0 e 2: 


LD 


BC.CONP 


j con'ipr i mo rite* do no me 


LD lfi 






EX 


DE, AL 




LD 


\ HD.,8 


j marc a de f 1 m do -no me 


LD 


B j COHP+ 1 


j cofipr 1 mento 1 nc I u. 1 ndo 


LD 


ft , 8QH 




LD 


< CHAIN '}> ft 


jsinal do MERGE 


LD 


A , y 


j tipo p roar am a 


Ld 


< HEADER >, A 


j execu.ta 0 comarido 


CALL 


LUHDP 


LD 


A, '■, BUPCOM+2 


j cod 1 90 do prro 


AND 


A 




LD 






LD 


C > R 


; passa9em do erro para 


JP 


N£ , PAGEQUT 


j hi 0 v 0 0 r r 0 e ri'i L 0 A D P 


LD 


HL, < HI — TAP > 


j pen to 1 ro p-'" 1 'n icio do 






i program* 


CALL 


PAGEQUT 


j pa9macao 



TEX TO 



L Mi-L. . 

LD 
RET 

DEFH 

EQU 

END 



OSUEH 
BCi 0 



"PROG. BPS" 
Si- TEK TO 



j rotina de merge do Spectrum 
j n a o h o v e e r r o s 
j.fim da rotina 

; 'no fie do f i che i ro 



3 . c — P c '5' 3 2 o d i r e c t- o a o c o n t e u d o do d i s c o . 

Ho sistema FDD., a inf ormacao e gravada nos discos segu.ndo o formate- 
segu.inte; 40 p i stas j cada u.ma com 16 sectcre*^ numerados de 0 a IS, cad a 
■j.f't com £56 bytes ■ Ms ■ pr i roe i r as 4 p i stas j sao r eservadas par--?, o S 1 sterna 
jperat i vo TOS e a quint a para a di rector ia. Has urn dades de disco corv i 
ilbj a serem Lancadas em breve., a estrutura e identica excepto que, 
ex i stem 160 pi stas corn as pi stas pares "no 'I ado 1 e as i spares 'no I ado 2- 

Ppesar dos sectores estarem numerados sequenc i a 1 mente de 0 .3. 1 5 , a 
inf ormacao e guardada pelo TOS com urn intervalo de 7 entre s^ctores 
consecuti vosj de modo a melhorar o tempo de acesso. Por e^emplo urn 
fi che iro que ocupe old byt.es e cujo primeiro sector e o riu.mero 3., tern o 
sea urn do no sector" 10. 

0 TOS permite ler e escrever direetamente para os sectores do 
disco. Estas funcoes sao obvi-amente mu ito poderosas e devem ser usadas 
:or'i as dev i das preeaucoes . P escr i ta no d i sco e i rre vers i ve I e no caso de 
e r r o j a i n f o r ro a c a o a n t e r i o r f i c a p e r m a n e n t e m e n t e c o r r o m p i d a . 

Ho exempLo escolhido o conteudo da px sta da director! a e lido para 
am buffer em memor ia. Esta rotina., por si so, nao e de grande 
i nter esse > uma vez que se pode obter o mesri'io resu I tado em BPS 1 C , f azendo 
I NPUT do can a 1 0 . No en tan to , abre a poss i b i \ i dade de escr i ta na 
d i rector i a , o que pode perm iti r , por exen'ip 1 o , cr i ar urn ut i I i tar i o que 
recuper e urn f i che i ro ac i denta 1 mente apagado , repondo corr ectamente a 
entrada na d i rector i a . 

P estrutura da d i rector i a e corn pat i ve I com a do s i stem-?, operat i vo 
SP-'TI j que j a se encontr a l nsta i ado no FDD j e se esper a se j a em breve posto 
no mer cado . F i ca gar ant i da , deste modo , a poss i b i L i dade de tr ansf erenc i a 
d e f i c h e i r o s e n t r e o s d o is sis t e m -3. s o p e r a t i v o s . 



j TINEX-SOFT 

; ROT I HP DE LEI TURN DP DIRECTOR IP DO TOS 

i Re tor na com o cod i 90 de er ro em P e BC <, 0 se tudo bem > 



EUFDPT 
BUFCOrY 



EQU 
EQU 



260UH 

21 OOP 



PUTDPT 
PUTCOM 
RESPOS TP 
PRGEIN 
PPGEoOT 



EQU 
EOU 
EQU 
EUU 



OpObH 
060SH 
06i6H 
000 SP 
ObOSP 



RX3EC 



EQU 



RDDIR 



PUSH 
LD 



I V > 0 



j pagmacao 



CHL1 
POP 



F'HUE i N 



1 e i tura Cos 1 6 sec 1 :- ores 



OOF 



ERRO 
SDSEt 



3UFFEF 



LD 

CHLL 
LD 

mo 

J'R 

LD 
LD 

LDIP 
POP 

PDD 
AMD 
LD 
J ft 

XOR 
LD 
LD 
■JP 

PUSH 

PUSH 

LD 

LD 

LD 

LD 

LD 

CALL 

CALL 

POP 

POP 

RET 

DEFS 

END 



DE; BUFFER ' 

B , o 

PDSEC 

Fl, BUFCUl v H-2 > 
Fi 

HZ , ERRO 
EC 

HL j BUFDHT 
EC , 256 

BO 
Fl, B 

A , , 7 

OOOOl 1 1 IB 

B , H 

UZj LOOP 
H 

B , a 
0 , H 

PHGEOUT 

DE 
BC 
E,B 
D,4 

C , 0 

fi, RaSEC 

C BUFCOM >,A 

PUT COM 

RESPOSTfi 

EC 

DE 



40^b 



espacc/ para' ..'3.' director! 

COTlt-?.dcr 

L e i tura * dc< sector" 
cod i go do er ro 

j erro ma 1 e i tura 



; c o m p r i r**i e "n t o d o s e c t o r 
j transfer.ir o sector 



j sk ew de 7 

j-so i Titer ess. am " os b i ts 0 - > 3 

i ate ler todos os s^ctorss 

j n-!?.o houve erros 

*j p5.ss-3.9erfi do erro para o BAS 1 i 
j paginacao e retorno 



numero do sector a 'Ler 
P i sta da d i rector i a 

disco Ji^ 

c o d i 9 o d o c o m a ti d o 

; ex e cu t a r o c o r«"t 3. n d o 
j esp e r -3. r r e s u. 1 1 a d o s 



j comprise rito da Pist.?, 



3-d - Extensao do BASIC 



0 FDD-BHSIC deixa aberta ao u.tilizador a pqss i b i I idade de 
s.crescentar comandos ao BFiS I C do Spectrum - 

Hao ex is tern L mutacoes em relacao a sintaxe dos comandos criados 
^e I o u.t ill ::ador , desde que 3 1 9am o aspecto norma I dos comandos em BmS i 0 . 
So en tan to , recomenda-~se que seja u.sada uma sintaxe que nao entre em 
cent I i to cofi'i os outros comandos e pret erencia Lmente que de or i gen - ! a urn 
erro do i nterpr etador 1 090 cow o- pr 1 me x r o cod 1 90 . Per* exemp' L o os 
:ara.cteres acessiveis por "SYMBL SHIP I " sao uma boa escoiha. 

Par-a exemp L i r 1 car esta poss 1 b 1 L 1 dade t apresentamos a sesu i r uma 
rot in a que . depois de carregada em memoria atraves de : 



LORD * "COHFlNDO. HEW" CODE HDDh: 



: 0- ■;. Cr c U. t 'ii d a, C OT 1 " C 1 £ Q M a, d O : 

RANDOMISE USER ADDR 

vi'i'de ADDR e > j. ro endtrcco cornpat i ve L com -3, rnernor' i -3. d i spoti i ve L ., pop exernP L o 
j-lwes acirn-3, do RmMTUP, t":u com que o Spec tru.rn passe a ace l tar, corno 
; ti t a. c t i c a rn e y i v. e c or r e c t o , o c: o rn -a n d o : 

: i.e- f i c-3. sendo equ. i va 1 e'n te a sequ.e'nc i a : 

PRINT PAPER u; INK 7j AT IS, 8; " TESTE " 

0 corna/ndo apreserita.do riao inc'tu. i par ■ a Metros . Para os u.sa.r e 
'i^cessar i c> prolorrsar a ana. Lise si ritaet ica. de mo do a iucLu. i— Los e pa.ssar os 
■ 1. 1 o r e s p ar .3. ci m o d u. 1 o d e e x e c c a. o , o q u. e p o d '2' s er t'i?i t o d o rn e s rn o r> i o d o q 1 e 
8 p e c t- r ij. rn o ' f a. z e u. s a n d o a. s r o 1:. i ri -a s d e s t e - 



; TIMEX-SOFT 

ROT I NA DE EXTENSAO DE BASIC 



Est -5. rot i na e ro I ocave X e tern 2 partes - A pr i me i r a pre par a. os vec tores 
j e a s e "3 u n d a. e x e c u. t a o c o rn a.'ri d o - 



::£AS 
"'AGE OUT 
-iGEIN 


EQU 
EQU 
EQU 


0S1DH 
86U3H 
OOUSH 




j 

SECTOR 
-CADD 


EQU 
EQU 


213BH 

5C3DH 




j 

:h_open 

TNT_KET 
TMT_N£XT 


EQU 
EQU 
EQU 


1S01H 
1B7SH 
1BF4H 




"IVEIS 


EQU 


4 




j Alteracao 


do vector 


de retor:no do 


e r r o a o Sp e c t r ■ u. f n 


□MM AND 


LD 
ADD 


HL.CUNP 
HL , EC 


j cofipr i roe nto da. pr i mo- i ra part e 
j apos USR XXXX BC tern o e rid ere 
■ j COMMAND e HL fie a com 

j o e rid e r e c o a b s o L u. t o d a. r o t i r« -a 




PUSH 
LD 

CALL 
POP 


1 Y 

IY.C-i 
PAGE IN 
IY 


j pagi'nacao 




LD 

JP 


< VECTOR > j HL 
PAGEOUT 


'jalterar a variaveL de si sterna 
j retor-no ao BAS I C 


Oi-iP 


EQU 


^-COMMAND 





j Ao che-aan a RUNCOM o -3.cu.riu Lador tern o cod i go segu. irite ao 



. .'-iu.e or isi'nou. o ^r-ro e est a se 1 ec i o'i iado o FDD-BRS 1 C . 



RUNCOM LD 


HL,C CH_.HDD > 


j var. de sis tern a do Spectruro 


DEC 


HL. 






M 1 i U 


jfifi'i da 'Lin ha "'( 


TP 


"7 j~" I'p't T i"iL--- 




CP 


" . 11 


j 1 1 1 . i. '__ r _» i 1 1 j I i.j i„i || .-j', L j. ;|| | i 


TR 


(~ > '-'1—1 t J- „ 1 J f-. 




* 

c .RRO ' 1HC 


HL 




INC 


HL 


J r" "-3' P Ci Q P O T'l 't- >B' I !•"■ O 


1 Pi 


Pi C 11 


j 1 o c 3, 1 >d o r e t. o m -d. d o p r o cess ro e ti 1; 






j de iett'o 


PUSH 


DE 




TP' 
•j r 


Pi~ll"if : Til IT 


; p 3 i ti c o e d e \-' o 1 1 j. c 3. o d o «=■ r r o 


5EMI_GK LD 


Fi j < HL > 




CP 




j sep3. o Tiosso coro-iiTido T 


•J h. 


\\c j tiKKU 








correct.?, e f it.-?, repor o est-.5.do. 


1 

*UC'0_QK ' LD 


HL j 6 




RDD 


HL C .P 


J P fE' P O !"' O S t C l-i P -3. P 


LD 


BC, NIVEIS 


j a p o sic a cr a. n t- e r i o r -3. o S p. e c t. r u ro 


RDD 


HL,BC 


j d "2* tec tar o eppo 


LD 


:-;P HI 

■—■I j r il, 




" 0 S p e c "C r u. ro p o d e e s t a 


r ero roodo de exe 


cu.cao ou. a'na I i se s i 'ntact i ca . 


□ t e s t e e f ' 6- i t q 3. q u. i 






j 

"R T T 




j teste do roodo 


J h. 


k 1 d* 1 1 h 1 

fk j RUN 


j e x ecu. t a t~- o c o ro a n d o 


; Estava e-ffj rrtodo de an 


■3. L i se si Titact i ca 




LD 


HL j STt1T_NEftT 


j peeTitrada no i nter pre tad or 


PUSH 


HL 


JP 


Phi GEO LIT 




j 'Va i executor o coroando . 




UN LD 


Fl j 2 


j c a Ti a I d e e u p a Ti 


CHLL 


CBhS 




WORD 


CH_QPEM 


j abre caria I 


LD 


HL , CUMflHDOS 


j p ci n te i r* 1 o p a r a s e q u, e ti c i a 


OOP LD 


H , ■:. HL > 








j t i ro d '3. s e q ij. e Ti c i 


■JR 


Z.FiM 




INC 


HL 




PUSH 


HL 




CHLL 


CBHS 




DEFW 


PRIM [_UH 


jf'utm d e e sen i:- a 


POP 


HL 




..TR 


LOOP 




IM LD 


HL, S ri1T_END 


j f i ro d o c o ro a ti d o 


PUSH 


HL 




JP 


PHUEOUT 





jNllKDUS 



DEFB 
DEFS 
DEFS 
L£Fi-1 
DEF3 

END 



1 7 , 0 

" TESTE 



jpHFEK: © - 

; JT-IK 7 
; HT 1 9 j S 

"j f j, m ' da se^quVnc i -a 



; , e - Processamento de f i che i ros . 

Todas as funcoes associadas ao processamento de fi cheiro-^i sao 
tambem d i r ectamen te .?,cess i ve l s ao proQramador en FiSSEMBEER , 

T o d o e q u 3. L q u. e r a c e 3 3 o a. f i c ri e i r ■ o s j p a r a e f ' e- 1 t o s d e e 3 c r i t a. o ij. 
=■ j. tura j assume que o refer i do +" i che i ro f o 1 pre'v i arnente aber to - 0 mo do de 
--■.oertura v.3,1 coTidicio'nar o tipo de accoes possiveis sobre esse ficheiro. 

Ex i stem quatro modes de abertura de f icheiros = 

1 - IN P U T - Este m o d o p e r m i t e u, n i c .3. e e x c I u s i v -3. m e n t e .3. leit u r -3. d e 
.dados do f i che i ro ■ De cad.?, vez qu.e e f e i ta uma L e* i ti.i.ra 
o ponte 1 ro de f i die i ro . < f 1 1 e po i Titer e actu.a I x zado 
para a posicao doride vai ser feita a proxima lei tura. 0 
c o m a ti d o d e R E S T 1 j R E r epos 1 c i o r 1 a e s t e p o ti t e 1 r o n o 1 ti i c o 
do ficheiro- 



OUTPUT 



- APPEND - 



Seme 1 ha/nte ao aTiter i or ., mas para escr i ta nos 
f i che i ros , fi ij.t i 1 1 zacao deste modo para . f i che i r os " Tiao 
, nUlos" J bem corno do comando RESTORE, destroi 
i rremed i ave I me'nte o co'nteudo anterior, des-tes , 

Varia'nte de modo de OUTPUT j ti.?, qua 1 o POTiteiro de 

ficheiro e inicial izado para o fim do ficheiro 

corrente , de ' modo . a perm 1 tir acrescentar dados ao sen 
conteu.do. 



4 - R FIN DOM - 



Nodo de acesso d i recto , so. poss i ve 1 com tamaTiho de 
ficha def iTiido ■:; ver comprimefito de fichas >, e que 
perm i te a escr i ta ou, 1 e i tur a d i recta em qua I qu.er ponto 
d o f 1 c hi e i r o , Q ua n d o e e s c r i t -3, u ro a. f i c h a , ti u m a p o sic a o 
para aLem do fim de ficheiro.. o TUS aumenta 
automat i camevite o tamariho do f i che 1 ro ate a i tic I u i r . 
Ho caso de uma 1 e i tura riestas coud i coes , e devo 1 v i do o 



H rot i 'iia de exemp L o esco I h 1 da- para este para-araf o e mu i to s i mp I es , 
r etevide ape'nas demo'nstr ar os mecaTi 1 smos bas i cos de abertura e acesso a 
i che i r os - Hssume— se que ex i ste urn f i che 1 ro , o'nde cada f i cha tern urn byte 
dedicado a indicar o tipo de f i cha , e que quartdo esse byte e iguaL a fFFh 
'ntao a ficha foi aTiuLada. M roti'na faz. a compactacao do ficheiro 
e t i r a ti d o a s f i c h a s a ti u L a d .3. s „ 



T I NEK-SOFT 



ROTIHFI DE CONPHCTFlCFiU DE F I CHE IPOS 



Pent e i ro para o no roe do f i che i ro ( term i nado c/ © > 
H u ro e r o d e b y t e s d e c a d a f i c hi a 

J -PRPRH EXPOS DE SRIDR: 

Cod 190 de erro ( 0 :?e tu.do bero > 
M ci v o '["i i j, ri'i e r o d e f 1 c h a s 'n o f i c h e i r o 

fissuroe-se qu.e o byte que indiea o tipo e o priroeiro da fa, cha. 



UFDflT 


EQU 


£000H 


..UFCQM 


EQU 


£ 10 OH 


TCHRH 


EQU 


£ 1£EH 


UTDRT 


EQU 


UdO'oH 


PUTCOM 


EQU 


UbU^H 


^ESPQSTfi 


EQU 


0b26H 


AGE IN 


EQU 


000SH 


rfiGEOUT 


EQU 




PENF 


EQU 


0 


_LOSEF 


EQU 


1 


WRITEF 


EQU 


15 


EflDF 


EQU 


lb 



HL 

DE 




'"QfiPRCT 


LD 


<00NP >,DE 


; guardar coropr i men to de 




PUSH 


HL 






PUSH 


I Y 


; P3.Q i nacao 




LD 


I Y j 0 






CRLL 
POP 


PAGE IN 
I Y 




transfer ir 


no roe do 


f icheiro par-? 


o buffer de dados 




POP 


HL 






LD 


DE j BUFDliT 






LD 


B j 1 




:opy 


LD 


fl A HL > 






LD 


DE >j H 






RHD 


R 






J"R 


Z,ENDC0PY 


; o no me term i na corn 0 




IHC 


HL 






I HO 


DE 






INC 


E 






JR. 


COPY 




£MDC0PY 


LD 


ft, £ 


j c o ut pr-i r«"i e n t o d o r> o ro e 




CHLL 


PUTDliT 






LD 


Oj 0000001 IB 


j mode "raridon'i" 




LD 


E,0 


j records 




LD 


IX, { CO MP > 


j coropr i roento do record 




LD 


R , OPENF 


; c o i o a Yi d o d e -3. b e r t u r -3. d £ 




LD 


< BUFCON ,sfi 






LD 


R, 1 


j nuroero do can a L a u.sar 




LD 


< TCHRN > J R 






CRLL 


PUTCOM 


i e n v i o do co ro a. n d o 



e ficha 



f icheiro 



CRLL _ RESPOST'R 

LD ■ M, <. BUFCGN+£ > 

HMD R 

'■jp HZ, Ph^EOUT 



■ o ficheiro est -3. pronto a ser us. 3, do 

■ LD HL,1 

- LD DE.l 

-'RPLP chll read 

jr hz , rerdend 

. cmll write 

ld r,< buffer;- 

CP yFFH 

JR 2; RHULRDR 

IHC C-E 

RHULRDR IHC HL 

JR RERDLP 

j .3. f a. se de c o m p a c t -3. ca o t e r m i n o u. , f a 

ERDEND PUSH DE 

LD fl, CLQSEF 

LD ■r.BUFCoro.R 

LD H j 1 

CRLL PUTCOM 

CHLL RESPDSTR 

LD R,^ BUFCGM+2 > 

POP BC 

JP PFlGEOUT 

Ler a. ficha com o 'nuttero em HL para 

RERD PUSH HL 

PUSH DE 

EX DE,FIL 

LD B,l 

LD c,e 

LD R , RE RDF 

LD <. BUFCOM >, fl 

CHLL PUTCOM 

CRLL RESPOS !"R 

LD BC, < CGMP ;■ 

LD HL j BUFDRT 

LD DE, BUFFER 
LD 1 R 

PUP DE 

POP HL 

LD Fl , i BUFCOM+2 s 

RHD R 
RET 

; Escrever a ficha em buffer para o 

WRITE PUSH HL 

PUSH DE 
LD BC A COUP ;■ 

LD DE j BUI- l-'fl r 

LD HL, BUFFER 

LD I R 

LD R, < COHP > 



; a ■;:! u. i<. r ■ - J '-3. r f i r>'i d o i-j„4'u'-'n ■: '>■:■. 
; 1% cod i '90 de erro" 

j r" e t o r n c a o Fi a j a e r ■ r o 



jporiteiro" para ficha -3. Ur- 

; p. o -fi t e i r o p •?. r a fic h •?. ■?. e ? c r e v e r 

; Le f ici'lc. riu.n'iero <.HL> 

; sa It a qu.-3.Tido Fia frro 

j n o r- m a 1 -a o c Fi e 9 a r a o f i m d o f 1 c h e 

j escreve a f ich-3. em <DE> 

; p r i m e i r o b y t e d a f i c h •?. I i d a 

janu.lada ? 

; proximo ficha 
j idem 

j ate ao f i m do f i che i r-o 
:.a fechar o ficheiro 

j -numero de fichas activas 

j cofiaTido de f ecFio de f i che i ro 

j Tiu.c'iero do canal 

: e v. e c u. t a o c o rn a Ti d o 

; agu.arda f" i m de com -an do 

j cod i -ao d e e r r o 

; parafietro a devo L ver 



o buffer 



; o Ti u. fi e r o d o r e c o r d v a 1 e m D E 

j nu.mero do canal 

; MSB do nu.f>'iero de record 

; e Ti v i o c C' m a ti d o 



j trariferir a ficha 



j codiQO de erro 



\- e •-j i -=■ t o D E ti o f i c h e i r o 



; transfer ir a ficha para BUFDRT 
; c o fi p r i at e 'n t o d a f ich -3. < Q < <. i : ^ 5 



CFiLL ■ PU'IDRT 

LD • c , y 
LD B > 1 
PUP DE- 
PUSH DE 
LD ft , WR I TEF 
LD \ BUPCUM >,H 
CALL PUTCOM 
CALL RESPOST'A 
PUP OE 
PUP HL 
RET 



j e f i v i a r t ' i c; I "i a p a r a o "1 0 S 

j 'OU.. f, 'iero do cm-:?, L 
t o i j. pi e o d o r e c o r d 

; cor'iando de escr 1 i;.a em f i che iro 

j e C t ■?. r O C O f ! 'l a T'l d o 

j -3. 9 u. a r d a r i : ' i r .h d e c o m a. n d o 



:QMP 
MJFFEP 



.DEFS 
DEFS 



j compr i mento d-s. f i ch.?. 
; local temporario p--' a 



s f'ichas 



END 



«, - L I STl'l OE RLr EKLHC1H. 



Heste capita to sao descritas todas as rotinas -Jr. -xtensao de BhSIC 
:es5iv?3.s pel?, tabela de sa'ltos, e todas as funcoes do TOS. 

. a - R o 1;- i n as do FDD- B R 3 IC. 



UTDR" 



ILI2BCR0 



"'RRflMETRGS 



Envia urn b'l oco de dados para o TOS com o compr imento max?. mo 
de 256 bytes. 

Sempre que e necossario er.viar para o TOS Pathnames, texto 
q r _, c o d i9o, es t e e c o L o c a d o e m B U F D R "I ' e a r o t i n a i r i o c a d a 
para fazer .3. tr arism i ssao „ 0 TOS nao eonf i rma ~ a recepcao de 
dados, I i m i ta-se a r ecebe- 1 os e assume que a operacao a 
rea'Lizar sobre eies sera descrita pelo proximo bLoco de 
comando. Flo fazer chamadas a est.?, rotina sem e^ecutar u.m 
• comando os novos dados sobrepoem-se aos ant er i ores sem 
qua 1 quer ef e i to part, i cu I ar . 

fl - compr imento do bloco de dados. 
<. BUFDflT . . . BUFDHT+eFFh > - dados a enviar. 



REG. RLTERRDGS 
.-:ESULTRDOS 

HOTRS 



RF 

HL - devolvido com BUFC'RT. 

t CQMP > _ compr i mento do b 1 oco transm i t i do « 
< TIPO> - ident if i cacao do b'Loco - SDe»h . 

Tent a indef inidamente o envio ate conseguir, ou. o 
operador fazer " BRERK " , caso em que o contro I e e devo I v i do 
ao Spectrum pel a rotina 3YNERR <. ver fim do capitulo 



DOTCOM 
JTILIZRCRO 



« : 'RRRf'IETR03 
3EG« RLTERRDOS 
RESULTRDOS 



Env i a i.r.m b 1 oco de comando para o TOS . 

Rot i na usada para o env i o dos comandos para o f 03 e 
desencadear a sua execu.cao . Rpos env i ar os dados pert i nentes 
a u.m comando com PUT DAT , est-?, rot i na transm i te ao TOS o 
comando pretend l do e os par ametr os necessar i os . Depo i s de 
e x ecu ta d a o T 0 S r e s p o n de c o m o r e s u 1 1 a d o d o c o m a n d o . U s 
parametros a transmit ir ao TOS sao passados pe Los re-aistos 
i n t e r n o s d o p r o c e s s a. d b r . 

< BUFCOM > - cod i go do comando a executar. 
RF 

HL - devolvido com BUFCQM. 

1 3 pr j. me i ros bytes de BUFC0P1 c-'" o cod 1 90 do comando e o 
conteudo dos re-ax stos RF, BO, DE, HL, IK e IV. 

< COMP - a Lterado para I'd, 

(, T i F'O > - 1 dent 1 f 1 cacao do b I oco - OCOh - 



HOTRS 



Tent a indef inidamente o env 10 ate conseguir ou o operador 
fazer " BRERK " , caso em que o contro L e e devo I v i do ao 



'J. I'll 



rot 1 1 1 a ri':.;->. . Em BUi-COI'S f x earn , poi 
1 nres : cod i qo do comando , HP j BU , DE 



HU . I 



^ TBL'Xr- 



ILIZnCR 



o TOS urn bloco de dados ou, comavido. 



c C' m p L e t a o 9 r u P o '-J 

■u ,~i Cl -j : ,-, i- [,■; . i. ft r j o u;- 



i-nn j-rntamente com PUT DAT e FUrcuP 

rr - . iMdi3^-ri3avei3 para a execucao de r.o _ 

r'n" ii'-i. npn. n er.vio de um b L oco de comando cor.-. PUIUUR o in::- 
" ~ " comando pod i do e -sera uma resposta 

u.p',.3. rne-nsager'-i de erro 'ou urn 



tent a executar o 
i- r. n e n d o j q 1 j. -3. n d o r i e c e s s -3. r i o , 
p,~d'do d^ .--r,, o. Comandos que devolves i nformac ?.o , pco-.u 
f I,:.!,,-, d „ doir rnodos: quando e possivel e devoLvida nos 

r ^iri-.n-T d^ processador , quando e r-mit-o externa, e nao cabs 
ri r^ r^ilstos o TOS envi.?. primoiro um Dtoco de dados e depoxs 



de mo do que em 



* informacao de fir.-, de comando 

comandos e necessarxo chamar GETBLGCK ate receber ir.di cacao 



d e t ' i m d e c o rr. a. n d o v e r R £ s P u : -- 1 I" 



'RRRPlETRUS 
RESULTRDOS 



Nenhum 

,- ?rr . y .-^ -> r p,-,-h^i'. comando e todos os rsgistos tern os 
GaV-res devoLvidos Pelo i'Jo. Us registos que r.ao sao usados 
pelo TOS fx cam com o valor que tinham quando do LUtimu 

PUT COM- , . ,. , • 

r:.EU-ry reset -> recebeu bloco de dados, uomprimento do UIuuj 

em COMP e dados a partir de BUFDRT- 

indeT'xnxclamente por urn a transmissao ou ate o operador 
fazer "BRERK" , caso em que o controls e devo Lvido au 
Spectrum pe 1 a rot x na 3''iT-!EH:R . 



SENDBL 
UTiLIZRCRij 



PRRhilETROS 



RESUL VRL'-'OS 
NOTRS 



E ti v i a m b \ o c o p -?. r a o T 0 3 . 

uu.ar.do a apU cacao requer control e _ ^oUito^sobr^ ^^"^'j 

'^"^V r\«. pi iTDRT ou PUTtUM. Rs retinas anteriores fa::em uso 
o^tu para os efeitos de transr, i ssao . uomo T.ao testa o 
rr.r.vvndo de - BRERK" o control- do Pro^rama r,u,nca e perdico. U 
bloco a transrrutir deve estar de acordo con os va lores da., 
varxavexs CORP e l'"IPO- 

H L - p o Ti t e i r o p r -3. o b I o c o . 

< c t j M P > - c o m p r l fi e- n t o " d o b L o c o . 

< TI P 0 > - 1 1 p o d e b I o c o - 

< COM r > - -numero de tentatxvas de transM! ssao - sempre IU. 



-IF - Zero set quando bem suc^:dxda.. 



Te'nta dec vezes o envio do blouo, '_aso t 
f La Q det'->j reset. 



nao co'fis i, 9 a d »="'-■' o I 



GETBL 

UTILIZRCRO 



Recebe urn b loco do 1 OS. 

Fu/ncao xr, versa da anterior e substitui GET BLOCK nas mesm- ? s 



:, hPHT!E" 



■\0'\ Hi 3 



3JhP - com^^imento do o Loco re-deb i „ 
■.; - L-iPo do b loco yfjyh da.dos. 

yuyh — /■ cjf'V:?, nek:' - 
B I olC 1 r £ c i: i b i do em ii- U H L ' R 1 O 1 . 1 . BUI- CUM j cent or me o t i po . 

T-2 nta. dez vezos receber u.m b L oco j c a.so na.o cons i *~a devo I ve a. 

t ' La 9 Z e r o r e s e t - u s b L o c o s do tip o c o m a r i d a t e m s e m P r e 4 b 

bytes de compr i me nto , sendo os pr i me i f-os 1 3 o cod i go do 

c o m a n d o e o s r e g i s t o s p L a o r d e m H H , B C J DE, H L , J. X e I Y . 0 s 

u. L x, i m o 2 b Li b y t e s t. r a. it e m o t e :■ •: t o -'-3. 3 3 o c 1 d o a. o e r 1 ** o h a. v i d o j o <a 
a. mensa.9em anter 1 op , case nao ha. j a erro u 



SRVEP l?otni^. que executa. fuficoes 21m j. Lares ao SHVE do BRbiC. 

P e p m 1 t e 9 u. a r ■ d a r n 1 j. m t*ic !"i e 1 p o , o u. e 'n v 1 ■■?. r ■ p a. r a. u. m 3 C P c o m 
f o p m .9. t o d e 3 H V E j u. m p p o 9 r ■ a, m a. , o c o rt t e u. d o d e 1 j. m .3. z o r 1 a. d e 
m e m o r i a j 1 j. m r-.- r f" .3. ti o u. 1^1 1^ o ti t- e u d o d e u. ro -3, v p i -3. e 1 . 

JTILXZHCriO 3e bem que nao se.ja 1 ild i spensave t > est a r-otina faciLita ao 

p !- o 9 r a m a d o t- 3. r e 1 1 a c a o a e a c o e 2 d o 1 1 p o S H '•/ E >=• p o d •=• s e r* 
u.sada qu.ando 0 teste- do com-3.Tido de " BftERK " e to X eradi:> . 
Q u ■?. m d o 2 1 a c c. ti d i c 0 'n -j. o e a c e 1 1 -3. e I e- 2 1 a. 2 i r ' u n c o e^ 2 d v e I'm 2 e p 
implement ad as a custa das potinas SEHBL e GETBL . 

ri - tipo de t'icheipo 



^RRfiMETKiQS 



rVESULTHL'US 



HQTRS 



y - pro gram a 

1 - matp 1 z rmmei- i ea 

2 - matPiz de- capadteres 

■ J ~ i f''i a. 9 e m □ e m e m c> i-*- 1 a o u. c r a. -n 
H ■' ~ c o m f- 1 p i ft e rj t o d o ri ci rr 1 e d o f i c l"i e 1 r - - o - 

< BUFDRT. nome do f icheiro 00. 3 CP term in a do c.'' &Dh . 

hi L ~ ri u. m e r o d e i i ri hi a p a r a a, r r - a ri q u. e a. u t- o m a. t i c o c e- r-" 1 r o 9 r -3. n't a. 2 .. 

y qij.a.rtdo nac 1 e nedessar 1 ij . 
DE - endereco do inicio do cod 190. 
BL- ~- compr 1 me rite* do cod 190. 

p F — c o d 1 9 o d e e r r o — y e t ' I tj s e t s e 1 1.1. d o b e m . 

B Lt H b ij I'l "- 1 '' 1 >i « . - ? — m e n 2 a. 9 m d e > : =- r"' f - o j q u. a n d o s e j a. o c a. s o . 
R e s 1: a. n t e 2 r e 9 1 2 1 o 2 t o m a. m './ a I o p e 2 1 n d e f 1 n 1 d o 2 . 

R li'idi cacao do tipo de t" icheiro nao dispensa o u.so de ML e 
D E P a r a. p i?. 2 s a 9 e m >:l e p a r a e t r-- o s . E 2 1 3, r o t i n 9 e r a, u. rr ( 
cabeca L l"ic> para. c> 1 1 che- 1 f-o com toda. i Tit'ormacao necessar 1 a 

para a, 1 dent 1 f 1 cac 3.0 pe L o BHS I L , Q >z 3. bee a I ho t.em sete by tes 
Ti Ci c 3. 2 o d e u. ro \~- f o 9 r a. I'm a c 1 ti c o b y t- e 2 n o s o u. X.- r- o s c ?. 2 o s . 3 -3. o 
r e- 2 p e c t- 1 v -a ru e n t. >e : o 1. 1 p o d e t ' 1 c ft e 1 r o j o r\ u. ivi ij; r o d e L 1 n h a p a r a 
arranque au.tomatico 20 em programa.s j compr imento do cod 1 90 
e e Ti d e r e c o d e- c a. r 9 a. . 



.OR DP 



P o 1:- i ti .3. q ij. e e >■■: e c u. t- a f n c o e 2 s e m e 1 h a. 'n t. e 2 a. o L 0 Hi D d > j J;: 1-1 S i C . 
F' e r m i e c 3. r • r * e 9 a. r e m m e m o r'- i a , i j. m p r o 9 r a. ro a ., " j. r f i t' i '~ h i r o d e 
codiqOj u.m ecran ou. o valor de u.ma. va.rxa.veL, prova. n 1 entes de 
1 j. 1 m 1 i cl i e 1 r o o 1 j. 3 UP. 



■J r I L I^RC Hi 1 j Hi pUc .3. m ~ 2 e a. q u. 1 a. 2 m e 1 2 r*> 3. s c n 2 1 d e r a. c o e s q u e p a. r a a r o t i r 1 a 



RMi'lE I'RGG 



»s BUrDR i'« - ■ '' ~~ norfie do fxche iro ou. 



■j - pr-oQf a Ma 

1 - rua~r i Vsu.i'i'iiiT'- J. ca 

3 ~ C O Cl I 9 O O U. O C r a Tl 

L^'-j -j -s t'icheiro corup Lcto 



lESULTRDOS 



RF _ cod i go de erro - Q e f . ;.9 set se tado bem, 
CBUFCON+13. . . - nun'Tisagen'i de ^rro, quaTido seja o C5,so. 
R'.estantes re9 i stos torn -hum v.?. "1 ores i nder i ti i dos . 



jTRS 



d e c r r e 9 a n'i e ti to d e p r o 9 r a rn a s s o e ti ■=■ c * s s a r 1 o 



p r i rf i e l r o p a r a m e t r o , e c a r r e g -3. Ti d o - s e a r o t 1 ti a d e e L i ro i r, a r o 

prog ram a corre'nte e iTista L ar o tiovo. m var lavs I CHRIN 

con trot a o rnodo coroo e t'eitj ^?ta op^r,?.c?.o , e^ecu.ta'ndo o 

pqii. iv .?. Lent* -3. urn LORD qu.aTido igual a 0 e u.rn MERGE tios outros 

c a s o s e r e x e m p 1 o d e l v l E R G E / . 



dRTMEM 
riLIZliCRU 



RRRMETRGS 



wESULTRDOS 



. .OTRS 



Esc r e •>.'■ e ti u ro t ' i c h e i r o o c 6 ti t e u. d o d e u. rn a z o ti a d e m e ru o r i a . 

Esta e as duas rot- i *nas que se seaaerfi oi'rr espoTideru a urn n i ve I 
roa i s ba i xo das du.as a Titer i ores , ou. se J a., sao u.sadas por 
e s 1 3. s p -3. r 3. a e >c >»■ c 'J. c a o d o c o -a ti d o j ri a s P 1 o d e- s e r >j. t e i s 
nujoa apLic?.cao rnais especifica. Est. 3. c- -partxcularnieTito uti'L 
par?, a escr i ta de b 1 ocos j do qu.a 'L quer cornpr i meT«to , en'i 
f i che i red soqu.eTid i a, i s de cod i qo C'U te::%to . 

( 1" C H R H > - ti u rn e r o d o c ti -3. 1 a b e r t o p ■?. r- a o f i c l"i e i r o . 
<. PROLEN > ~ riumero do bytes a oserever <.2 byte >. 
( p 1 1 0 S T R > ~ e Ti d e r e c o d o i r\ i c j. o d c> c o d 1 9 o ,; . d. b y t e . 

hi F ~ c o d i q o d e e r - ' r . 

( J3UFCOM+13 . . - > -- rneTisagei'M do erro, qu.aTido seja o caso. 

0 t" i >z h e i r- o a. i j. s a r d e \.- e s >=• r p- r- e v l a ro ^- ti t e a b e r t. o e r-'i r«'t o d o 
OUTPUT j sern compr i FieTito do record def i ti i do . R rot i na Tiao 
f o c h a C' t i c ri e ]. r o . 



'DM EM Caf'rega er»'i ri'iernor i o co'nteu.do de u. r «'i t iche].ro. 

I iTILlZRCfiO Roti'na in vers a da aTittfrior, u.ti L par a a leitu.ra de ticheiros 

S6'qU.eTlC i a is. 

P r f< pi !'■ | E T R i J 3 < T G HI Fl t l > ~ Ti u. r-i e r o d o c .3. 'n a I a b e r- 1 o p a r -3. o f l c hi e i r ''j . 

C PKOLEM - nu.mer-o de bytes- a .carrE9ar- 
( F' F: i J S T* R ) " 'i' Ti >z\ e r e c o d e c a r r e 9 a ru e ti t. . 

"RESULT ADO 'o RF - cod 190 de orro. 

< B ij 1 -' c L 1 II + 1 3 . - - > - fi e ti s a 9 e fi d e e r r o , q u a ti d o s e j ■?. o c a s o . 

NOTh^ U f i che 1 ro a u.sar deve s«z r- prev 1 ar>ieTi to at"= r-to er-'i mode 1I-IPU 1 , 

sen coE'ipr inieTito de record dot 'undo, M rotina viae Pecha o 
f icheiro. 



RDBLOC.: 
JTiLl,;iiCrlO 



RESULTHDOS 



■JOT Flo 



Le de urn fichciro pari, >.:iJ[ : 'Di-i i' urn bioco com , ■■: c BSo. :; 

Rot- 'i Tt de L e j. tu.ra mu. ]. t-o 6 ..: ;.: ••; .: i 1 : ;: 3.ce _ : iv:; : :; :;. J 3. p 3. 
exp I oracao de l' i che i ros sequ sr: c i a : 3 o;e to xto , 

( TCHFiN ? - numero do c ana L aberto p 3.r 3. o t" i c be •;. . 
[>E - nu.ro ero de bytes a Ler. 

C - mo do 6FFH - mode icentico ao iRPUT do BRS:. C 

<> y F F H - L e 1 1: u. :■" a .3. t e a o c a r a c t e- r- e \ ■ 1 C 

HF - cod 190 de erro. 

; BUFDRT - . . > -- b'Loco L i do . 

<. B U F C 0 \- 1 -i- 13... ) - ro e n 3 a ■ j e r> 1 d e e r r o > q u a n d o 3 e j a o c a s o . 

HL - a 1 terado para BUFDRT. 

BC ~ numero c!e bytes re 3. L roe nte Lidos. 

U ficheiro a u.sar deve sen previawente aberto em mode IN! 
3 em corupr imento de record defimdo. F! rot- in a nao tec! 
f icheiro. 



:brs 



Exeeuta rot mas da ROM do Spectrum estando a ROM de expansao 
se leccionada. 



JTILlZRCFlG 



PflRHNETRGS 

REG B USFiDO-3 
■-IOTRS 



Fio utilizar os coma.'ndos' do TuS e por vezes necessario 
recorrer a rot mas da ROH do Spectrum . Est. 3. rot in.?, apresmta 
urn mode f ac 1 I de o fazer , pr eservando todos os res i stqs e 
e x e c u 1 0. n d o t o d o o m e c a n 1 3 m o d e p -3. g 1 n a c a o . 

E n d e r e c o d a. r o 1 1 r 1 .a a 12* x e c u. t a r n o s d o is by t e s 3 e q ij. j. -fi i:. & 3 
i n s t r'- u c a o C fl L L CB h! S j >z o m o b y t e d e m e n o r- p> ii=- 3 o 1- 1 r i 1 < ( e 1 j- o . 

Zero reset* 

R rot ma execij.tada na ROM do Spectrum deve ternunar com RET 
e o stack na mesma posicao em que o recebeu . Est a rot ma nao 
d e v e s e r a 3 a d 3. p .a 1- a d e v o L v e o c o n t r- o L e a o S p e c t r- u. m . 



<ESPOSTR 
UTILIZFlCRO 



R o t i Tt a. d t r m 1 n .3. c a o d o s c o m a v i d o 5: d e d 1 3 c o . 

Est a rot ma ex ecu. t a to das as ch a mad a 3 a GETBLOCK necessar i as 
P i'" t e r- fi 1 'n c a. o e o r r e c t- .3. d o s co m a n d o s , e a s 3 u. 

controLe do pro^rama ., no caso do comando usar o ecrau oa 
r e q u. 0' re r p -3. 1- a r«-i e t r ■ o s d 1 r e c t -3. m e n t. e d o u. 1 1 Liz a d o r . u a s o h a . j a 
P r o b L e a s c o ro .3. 3 r b 1 1 n a s d e c o ro u. v'i 1 c 3. c o e s \ L 1 g .3. c .3. o 
mterror'ipida ou contro L ado-r desl igado >> a tec La de BI-iEhK e 
testada e a rot 1 vva pode abortar , de vo L vevido o comavido ao 
Spectrum. Esta situ.acao e norma Lmertte fata L , Usar esta 
r"- o 1 1 ti a c o r 1 s 1: 1 1 ij. 1 a. m .3. n e 1 r- a m a 1 3 r .3. c 1 '1 d u 1 1 L iz 3. d o r t e r ro 1 n .3, r 
o s c o ro a n ill o s d o I 0 S . 



c, RRRHETROS 
RESULTRDUS 



f-lenFiuro . 

{ i B U F C 1 J i Tf- ^ > - c o d i c\ o cl e e r r o . 

(BUFCuil-i-iS, BUFoulTH-4::. ;■ ■- me risa^ero - de erro, quando e o case. 



. b ~ Rot in.?. SYt-iLiKK- 



rn:,ri. J n R.= "Fia qu.ebra r, 3.3 comumcacoes' ,v:re o - Spectrum 
,,,, ,- „, , rfn com ido de " BRbRR " , e eventua Lmente o coma*. 



trole dovo Lvido 



Spectrum por j ritermed i o Uesta rot i na . 



'HERR 



LD SPA ERR_SP ) 

ld i v+y >, r 

LD HL, ^ CH„RDD ';• 

LD <X_PTR?,HL 

LD HLj SET_S'F K 

PUSH ML 

jp 8683H 



j var. do Spectrij.ii'i 

j t r a s f '3' r e o c o d i 9 o d e e r r o 

J t : ' O Ti t £' 1 f "' O P O '-' ^ '■- -' 1 1 ' ' '"' 

j o erro 

j v a r . d o S p e c t r u. m 

; rot in a do reposicao do stack e 

; 1 i m p e z a d o ' ' w o r s p a c o " d o 3 p e c t r u fi 



; P ?.'d'i T'i'3.0;?.o e : 



e s- a I to i rid i re etc 



4, c - Cod i 90s utilizados pelo TOS e HOD-BASIC. 



Cod i 90s recebidos em < EUFCOM > apos GETBLOCK 



EHDCMD EQU B0H 

h .jRITEL EQU 81H 

.'jR!.'4hIT EQU 82H 

RDLTER EQU 83H 



; f i rn de- cowarido, e-nviadu p--' '-onfirm ar 

j 3, SUa e'XeCUCaO . 

j ped i do do TOS de escrita no ecran do t to 

j present's' em. BUElltLl.* , . ....... 

jpedido de eserita de texto e cent' irmacao 

j por <E Titers. 

jpedido de escriU do texto e devoLucao da 
j p i-.o x i i^i a t e c i a p r e m i d a . 



■ Rp,-^ .if, p*dido do TOS o valor e de-volvido em h 

; e DUNE colocado em \ BUFCGM > para confir^iar a satisfa<_ao do pedido 
r, n }■..[ e E Q U '3 1 H ; c o r. f i r m a e x e c «j. c a o d o p e d i d o . 

• Tipos de b locos identif icados na var. TIPO 



DR I'li 
CMD 



E Q U y C- 8 H j 1 1 p o d a d o ■-■ 

E Q I J L 3 C 8 H j t j. P o c o n'i a n d o 



; Cod 1 90s das t u.Ticoes di sportive is do Tub 



GPEMF 



EQU 



8 



.; abrir ficheiro 

j P a t. h vi >3. n i >=• P r e v i a Fi e n t e 

; D — rriodo 

j 8. append 

j 1 . input 

v . OUtPU.t 

; 3 . ra ndoFi 

j E - tip o d e f i c hi e i r o 

■ y, records 



enviado pop PU'I Dm 



; 1. stream 

j h -■ nuiuero de ca n a 1 

j I X - cor-ipr i men to de r?cot"d 



j fee ha t' ichei.ro 

j ft - numero do cana I 



•PYSTK 



;rhsef 



10VE.F 



XtPYF 



^r'YCDR 

:pop 

CPU^H 

:>pyhll 
:>pyfxl 

JPYCI-IH 

J 

DPYftCH 
URITEF 



EQU 



EQU 



EQU 



EQU 



EQU 



EQU 
'EQU 
EQU 

EQU 

EQU 

EQU 
EQU 



b 



1U 
1 1 

12 

13 

14 
15 



j cna ficheiru 

j p 1 1 -j n a n i e p r e v i a m e ti t e e ti i a d o p o r P Li 1" D ft "I 
; ft - tipo 

; U. ficheiro ou dir^ctori.?. 

■ 1 „ a p e n -3. s f i c h e i r o s 

j mostra stack do directorial 
j * ti v i a p e d i d o s d e e s c r i t a 

; apa^a ficheiro 

■ p . ? . t. h ri -a m e p r e v i a m e ri t e e n v i a id o p o r P U T D ft T 
j ft - conf lrmacao 

j £ . requer conf i rmacao 

; 1 . e x e c i.i. t .a i m e d i -9. t .?. m e n t e 

j pool e e ti v i a r p e d i d o s d e e s c r ■ i t a. 

j m u. d a n c- m e d e f i. c h e l r o s > d i r e c t. a r i a s o a S C P '' £ 
j FV3.thriames prev i amente err./ i -Ados per P LITER 1 

\ cop i •?. urn f.ieh. .-"SCP para urn fich.--"SCP 

j F' a t. hi n -a m e s p r e v i -a m e n t e ■=■ n v 1 a. d o s p o r P U "I" D ft I" 

; pode erivi ar pedidos de escrita 

j ■ t o r n c o r r e ti t e -a d i r e c t o r i 3. i n die -3. d a 
j Pathname ou cir i ve ew i ado* per' PUTDfil T 
; ft - rnodo 

j y. c-"' P-athn-arrie 

j 1 , <z' 'no me de dr i -.ye 

j m o s t- r _i -a d i r e c t- o f - i a c o r r - - e ri t- e 

; p o d e 1 e ti v i -a r p e d i d o s d e e s c r i t .3. 

j tor na cor re rite a u L t. i ma. d i rector i a do stack 

j p o e -3. d i r e c t- o r i a c o r r' 1 e ti t e p o t o r-' o d o s t- a c i 

j CRT de todos os f i ch . da dir. corre'nte 
j e ti v i .3. p e d i d o s d e e s c r i t 

j C Fl t" d c 1 .T 1 ; ' i c h e i r*- o s d e -3. c o r d o c e ni p- "L t- e 
; P a t r i ti a i m e p- r e ■■/ i -a m e n t e e ti v i d id p o r- P U 1 ' 0 H I 
j e ri v i a p e d i d o s d e e s c r i t 

j m o .? t. r a i '0 !■ ' o r rn a c a o s c< b r e u. r c a n a L 

jB — riumero do canal 

j e ri i 3. p e d i d o. d e e s c r i t -3. 

; mostr.?. inf. sobre todos os canais abertos 
j eri'v' i a ped i do de escr i ta 



; escreve em f i che i ros ou _ SCP '' s 
; B — nu-iuero do citi-3. L 

j — t ' i c hi e l r o a o e r*- 1. o e m m o d o d e r ■ e c o r d s — 
j C L-'E — nu.m ero do rec. ^ u — > rec. se^uinte 
i — t' i cl'ie i ro aberto em riiodo tre.am — 



ENQh 



: REECH 



;H3TH" 



" J ROVJF- 



: ON FIG 
j 

RSTGRE 

j 

GETVER 
=<SUB 



RXDflT 



TXDRT 



EQU 



EQU 



EQU 



EQU 



EQU 

EQU 

EQU 
EQU 



EQU 



EQU 



18 



13 



ay 



a 4 



: -~ ■nij.i''!-= , r' ,, j d» 



!■■ ■ t o e r«'i f 1 1 o u o d e r'- e c o r d 3 — 
■■j o r e c - '■. U - > r- e c . 3 e -a u. i v i '' 

de bytes a Ler <£5'S > 



; C'b-y C-uhhH - n'todo iqlu.I ao INPUT de BHbXi 
; C< /h i" H " <• e - tu.ra ate o car . er>'i U l 'nc 

j d e v o 1 ^ e i'\ 0 E o ri u ['"i <s r- o d e b y t. 1 i d o s 

; t" o r- ft a t a d i £ k e t t e e e i r i 2: t a 1 -3, 0 U.S. 
j Pathname e drive enviado por PUTDRT 
;R - tipo 

j 9. 4y Pi3ta3 

j pedido do 'fiu.iviero de u.m ca'na L L ivre 
j B " ti u. I'm e r o d o c tj a 1 d 1 3 p C 1 tj 1 v e L 

j ped i do de 1 Tit" . de ta 1 had. 3, s--' 'J. n 1 c?.na 1 
j I - G E d e o 1 v 1 a o -=• r>'» B U 1- 0 0 M 

j def' i Tie atr i but 03 do f 1 che i ro 

; p .3. t hi ti m e p r e v i a ro <=• n t e e ti v i .3. d o p o r P U 1" D hi T 

j R - mode 

j desprotecie 
j I- protege 

j 2. visivel 

; 3. iTivisivel 

j c o Ti f i 9 u r a c a o d e r>'! b u F ' 

; Pathmari'ie pr ev 1 -y. iv* •== 'nte e'n v 1 ado por PU f DP f 
; e'n via pedidos de escrrta 

; c o I o c a o p o ti t e j. r o d e t' ich. ti o 1 ti i ci o d e 5 1- e 
•j H - Tiu.mero do can a I 

1 d v o L ''V e Ti "j. ro e T' o d e f - s a o d o 1 1 J '~j e p'i H L 

J C U. t 3 'J. b r- 0 1 1 Tl Ti O I 0 : i 

j I Y — Ti d e r 1 e c o d r - ' 0 1- 1 ti -a a e e c u. 1:- a r 

j t o d o 3 03 o u. t r- 0 3 i" 9 1 3 1. 'i' 3 3 o p 3. 3 3 .3. d o 3: 

; para, a rot i T1.3, . 

; 1 ' o d o 3 o 3 r e 9 1 s t. o 3 s o d <=■ o I v 1 d o 3 c o rn o 
j roti'na 03 dei xa. 

; recebe b I oco de f'len'ior 1 do I Wo 
j R - TJU.niero de bytes a Ler 
j L-'E " endei-'^eco dC' b Loco 

j i:. r a 'n s I'm 1 1 e b I o c o p a r ; 3. -3. ro e I'm o r- 1 3. d o 1 ' 1 j 
j b L oco Pi"-ev i afi'2-nte zriv 1 ado por PU I'QmT 
j DE - 6'Tidereco de car-^a do b Loco 



RXSEi 



EQU 



j L e 3 e c t o f d o d 1 3 c o 

;C - TiurMer* 1 :' do drive ,; . U~J 

; D - ti 1 j. ft e r o d e p 1 3 1. -3. 

j E - Ti u. \t\ e r- o d o 3 e c t o r 



■loshll 

IEKT 1 

if-!*!! v 



EQU 
EQU 

EQU 



; de LORD e MERGE 

j F a t h n .-i i'i'i e p r ■ e ' i a i h e ti t e 'i' 1 ,,; '-• '-' 

j r e t. j. r a a d i r e c t o r i a a i t e r ■ n a t i 



4. d - Va.ri.ave is de si stern.!?, do FDD-BhlSIC. 



T o d a. s a s v a r i a e 1 ^ r«'t e n c i o ti a. d a s a b ■:?. i :< o s e e ti c o ti t. r a r>'i ti a R H M d a 
'INTERFRCL' 1 e Para ter aeesso a el as ■ e viecess-irio qutJ a pa^i ria do 
.."DD-B R s X C e s t e j .3. s e L e c 1 o tj .3. d a . 

R pi e r«-i o r i a e s t a d i s p o n i v e L p a r a o u. t i Liza cl o r d e 2 1 55 H .3. t e 2 3 F FH . 

□s enderecos 'nao iTidicados 'na tabe la correspoTidem a variaveis 
.ri tern as do si sterna, cu. ja u.t 1 'L izacao e de inter esse remote par a o 
uti I izador. 



jjiUFU'RT 
BUFCGM 
"GMRi-l 
."IPO 
CO MP 

;hhih 
10 DG 
VECTOR 
RBOR I" 

riL„TMP 
PROLEi-i 
'-ROS I R 
.-iERDER 



E Q U 2 0 0 £1 H J b u. f f e r d e d a d o s p- a r .3. a s r o t . dec a rn u. n 1 c a c a o 

2 1 tttiH j buffer de corn&7fcFo^"F , *9.r£<.* as rot . * cte- ccmi.m . - 

EQU 2 1 2 EH '> nu.ri'iero de caria 1 

EQU 212 F H J t i p o d e b \ o c o 

EQU 21 3UH j cornier 1 rnerito do b Loco 

EQU 2l3ohl jsi'nal de LUhU 1 ou. MERGE 

E 0 i.J 2 1 3 3 hi ; rn o d o d e t" 1 rn d e 1 ti p u. t < e r R E R 0 F e W R I T E F > 

E Q Li 2 1 3 B hi ; e n d e r e c o d .3. r o t . d e r e t o 1- ti o d e e r r o .3. o 3 p . 

E Q U 213 L> hi j e n d e r- e c o d a r o t . d e- r e t. o r 'n o a o 3 p- e- c r m , 

j a. p o s e e c u. t. a r v. I'm c >o Vi d o 

EQU 213FH ; L oc 3. 1 terop. para HL <utiL p--" MERGE > 

E L'i U 2 1 4 o H j c c< i'l'i p i "- 1 [>'\ e r 1 1:- c> < J o c o d 1 9 o 

E Q Li 2 1 4 T H j e ii id e r 1 e c o d e 1 ti i c 1 o d o c o d 1 q o 

EQU 214UH j butter para passages do parametros 



t,e - Bib I io^raf ia. 



. 1 a ti h .-.I. i d e u ti L x z a c 3. o d o sis t e rn -3. F L> L> - 1" 1 M E ! < 
C o rf t p L e t e 3 p e c 1 1 " ru h: 1 J I" 1 ! d 1 3 a s s e 1 ■ 1 b L l=j ■- D r , 1 3.T1 L 6 '9 a ti 
: 3 y hss e- r>'i b L y L a r 1 9 a 9 e P r o 9 r a m n't 1 ti 9 ~ L a ti c e hi . L e \-' e ti t- h -3. 1 



